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FIGURE 1 X 



ctcagatgaa tttgaaatat gctattagtg ctaagaatag agcccgcact gttgctggtg 60 

tttccatact tagtactatg actggcagaa tgtttcatca aaaatgtttg aaaagtatag 120 

cagctacacg tggtgttcct gttgttatag gcaccactaa attttatggc ggctgggatg 180 

atatgttacg tcgccttatt aaagatgttg acaatcctgt acttatgggt tgggattatc 24 0 

ctaagtgtga 25C 



FIGURE 2 

QMNLKYAISA KNRARTVAGV SILSTMTGRM FHQKCLKS I A ATRGVPWIG TTKFYGGWDD 60 
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acttctagtt ctgttcaaac atgtgatctc acagtaggta gtggttactg gggggattac 2280 

tctacacaaa gacgaagtcg tagaacgatt accactggtt atcggtttac taattttgag 2340 

ccatttactg ttaatccagt aaatgatagt ttacaccctg taggtggttt gtatgaaatt 2400 

caaatacctt cagagtttac tataggtaat atggaggagt ttattcaaac aagatctcct 24 60 

aaagttacta ttgattgtcc tgtttttgtc tgtggtgatt atgcagcatg taaatcacag 2520 

ttggttgaat -atggtagttt ttgtgacaat attaatgcta tactcacaga agtaaatgaa 2580 

ctacttgaca ctacacagtt gcaagtagct aatagtttaa tgaatggtgt cactcttagc 2640 

actaagctta aagatggctt taatttcaat gtagatgaca tcaatttttc ccctgtatta 2700 

ggttgtttag gaagcgaatg taataaagtt tccagtagat ctgctataga ggatttactt 2760 

ttttctaaag taaagttatc tgatgttggt tttgttgatg cttataataa ttgtactgga 2820 

ggtgccgaaa ttagggacct catttgtgtg caaagttata atggtatcaa agtgttgcct 2880 

ccactgctct cagaaaatca gatcagtgga tacactttgg ctgccacctt tgctagtctg 2940 

tttcctcctt ggtcagcagc agcaggcgta ccattttatt taaatgttca gtatcgtatt 3000 

aatggtattg gtgttaccat ggatgtgcta actcaaaatc aaaagcttat ttctaatgca 3060 

tttaacaatg cccttgatgc tattcaggaa gggtttgatg ctaccaattc tgctttagtt 3120 

aaaattcaag ctgttgttaa tgcaaatgct gaagctctta ataacttatt gcaacaactc 3180 

tctaataaat ttggtgctat aagtgcttct ttacaagaaa txcratctag acttgatgct 3240 

cttgaagcgc aagctcagat agacagactt atcaatgggc gtcttaccgc tcttaatgct 3300 

tatgtttctc aacagcttag tgattctaca ctagtaaaat ttagtgcagc acaagctatg 3360 

gagaaggtta atgaatgtgt caaaagccaa tcatctagga taaatttttg tggtaatggt 3420 

aatcatatta tatcattagt gcagaatgct ccatatggtt tgtattttat ccactttagc 3480 

tatgtcccta ctaagtatgt cactgcgaag gttagtcccg gtctgtgcat ygcaggtgat 354 0 

agaggtatag ctcctaagag tggttatttt gttaatgtaa ataacacttg gatgttcact 3600 

ggtagtggtt attactaccc tgaacctata actggaaata atgtggttgt tatgagtacc 3660 

tgtgctgtta actatactaa agcaccggat gtaatgctga acatttcaac acccaacctc 3720 

cctgatttta aggaagagtt ggatcaatgg tttaaaaacc aaacattaat ggcaccagat 3780 

ttgtcacttg attatataaa tgttacattc ttggacctac aagatgaaat gaataggtta 3840 

caggaggcaa taaaagtttt aaatcatagc tacatcaatc tcaaggacat tggtacatat 3900 

gaatattatg taaaatggcc ttggtatgta tggcttttaa ttggccttgc tggcgtagct 3960 

atgcttgttt tactattctt catatgctgt tgtacaggat gtgggactag ttgttttaag 4 020 

aaatgcggtg gttgttgtga tgattatact ggacatcagg agttagtaat caaaacgtca 4080 

catgacgact aa 4092 
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MFLILLISLP MAFAVIGDLK CTTVSINDVD TGAPSISTDV VDVTNGLGTY YVLDRVYLNT 60 

TLLLNGYYPT SGSTYRNMAL KGTLLLSTLW FKPPFLSDFI DGVFAKVKNT KVIKDGWYS 120 

EFPAITIGST FVNTSYSWV QPHTTNLDNK LQGLLEISVC QYTMCDYPHT MCHPNLGNKR 180 

IELWHWDTGV VPCLYKRNFT YDVNADYLYS HFYQEGGTFY AYFTDTGVVT KFLFHVYLGT 240 

VLSHYYVMPL TCNSAMTLEY WVTPLTFKQY LLAFNQDGVI FNAVDCKSDF MSEIKCKTLS 300 

IAPSTGVYEL NGYTVQPIAD VYRRI PNLPD CNIEAWLNDK SVPSPLNWER KTFSNCNFNM 360 

SSLMSFIQAD SFTCNNIDAA KIYGMCFFSI TIDKFAIPNG RKVDLQMGNL GYLQSFNYRI 420 

DTTATSCQLY YNLPASOTSI SRFNPSIWNR RFGFTEQSVF KPQPVGVFTD HDWYAQHCF 480 

KAPTNFCPCK LNGSLCVGSG FGIDAGYKNS GIGTCPAGTN YLTCYNANQC DCLCTPDPIL 54 0 

SKSTGPYKCP QTKYLVGIGE HCSGLAIKSD YCGGNPCTCQ PKAFLGWSVD SCLQGDRCNI 600 

FANFILHGVN SGTTCSTDLQ KSNTDIILGV CVNYDLYGIT GQGIFVEVNA TYYNSWQNLL 660 

YDSNGNLYGF RDYLTNRTFM IRSCYSGRVS AGFHSNSSEP ALLFRNIKCN YVFNNTLSRQ 720 

. LQPINYFDSY LGCWNADNS TSSSVQTCDL TVGSGYWGDY STQRRSRRTI TTGYRFTNFE 780 

PFTVNPVNDS LHPVGGLYEI QIPSEFTIGN MEEFIQTRSP KVTIDCPVFV CGDYAACKSQ 840 

LVEYGSFCDN INAILTEVNE LLDTTQLQVA NSLMNGVTLS TKLKDGFNFN VDDINFSPVL 900 

GCLGSECNKV SSRSAIEDLL FSKVKLS DVG FVDAYNNCTG GAEIRDLICV QSYNGIKVLP 960 

PLLSENQISG YTLAATFASL FPPWSAAAGV PFYLNVQYRI NGIGVTMDVL TQNQKLISNA 1020 

FNNALDAIQE GFDATNSALV KIQAWNANA EALNNLLQQL SNKFGAI SAS LQEILSRLDA 1080 

LEAQAQIDRL INGRLTALNA YVSQQLS DST LVKFSAAQAM EKVNECVKSQ SSRINFCGNG 1140 

NHIISLVQNA PYGLYFIHFS YVPTKYVTAK VSPGLCIAGD RGIAPKSGYF VNVNNTWMFT 1200 

GSGYYYPEPI TGNNVWMST CAVNYTKAPD VMLNISTPNL PDFKEELDQW FKNQTLMAPD 12 60 

LSLDYINVTF LDLQDEMNRL QEAIKVLNHS YINLKDIGTY EYYVKWPWYV WLLIGLAGVA 1320 

KLVLLFFICC CTGCGTSCFK KCGGCCDDYT GHQELVIKTS HDD 1363 
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FIGURE 5 
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FIGURE 6 



T101 CTCAGATGAATTTGAAATATGCTATTAGTGCTAAGAATAGAGCCCGCACTGTTGCTGGTG 
BCV CTCAAATGAATTTGAAATATGCTATTAGTGCTAAGAATAGAGCCCGCACTGTTGCTGGTG 
OC4 3 CTCAAATGAATTTGAAATATGCTATTAGTGCTAAGAATAGAGCCCGCACTGTTGCTGGTG 
HEV CTCAAATGAATTTGAAATATGCTATTAGTGCCAAGAATAGAGCCCGCACTGTTGCTGGTG 
CCV CTCAGATGAATTTGAAATATGCTATTTCTGGAAAGGCTAGAGCTCGTACAGTAGGAGGAG 
**** ********************* ** *** ****** ** ** ** * ** * 

T101 TTTCCATACTTAGTACTATGACTGGCAGAATGTTTCATCAAAAATGTTTGAAAAGTATAG 
BCV TTTCCATACTCAGTACTATGACTGGCAGAATGTTTCATCAAAAATGTTTGAAAAGTATAG 
OC4 3 TTTCCATACTTAGTACTATGACTGGCAGAATGTTTCATCAAAAATGTTTGAAAAGTATAG 
HEV TTTCCATACTTAGTACTATGACTGGCAGAATGTTTCATCAAAAATGCTTGAAAAGTATAG 
CCV TTTCACTTCTTTCTACCATGACTACGAGACAATACCACCAGAAGCATTTGAAGTCAATTG 
**** * ** *** ****** *** * ** ** ** ***** ** * 

Tl 0 1 CAGCTACACGTGGTGTTCCTGTTGTTATAGGCACCACTAAATTTTATGGCGGCTGGGATG 
BCV CAGCTACACGTGGTGTTCCTGTTGTTATAGGCACCACTAAGTTTTATGGCGGCTGGGATG 
OC43 CAGCTACACGTGGTGTTCCTGTAGTTATAGGCACCACTAAATTTTATGGTGGCTGGGATG 
HEV CAGCTACACGTGGCGTTCCTGTGGTTATAGGCACCACTAAATTTTATGGCGGCTGGGATG 
CCV CTGCAACACGCAATGCCACTGTGGTTATTGGCTCAACCAAGTTTTATGGTGGTTGGGATA 

* ** ***** * **** ***** *** * ** ** ******** ** ****** 

T101 ATATGTTACGTCGCCTTATTAAAGATGTTGACAATCCTGTACTTATGGGTTGGGATTATC 
BCV ATATGTTACGTCGCCTTATTAAAGATGTTGATAATCCTGTACTTATGGGTTGGGATTATC 
OC4 3 ATATGTTACGCCGCCTTATTAAAGATGTTGACAATCCTGTACTTATGGGTTGGGATTATC 
HEV ATATGTTACGCCGCCTTATTAAAGATGTTGATAATCCTGTACTTATGGGTTGGGATTATC 
CCV ACATGCTTAAAAATTTAATGCGTGATGTTGATAATGGTTGTTTGATGGGATGGGACTATC 

* *** * * ** ******** *** * * ***** ***** **** 

T101 CTAAGTGTGA 
BCV CTAAGTGTGA 
OC43 CTAAGTGTGA 
HEV CAAAGTGTGA 

CCV CTAAGTGTGA 

* ******** 
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FIGURE 7 
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MNLKYAI SAKNRART VAGVS I LSTMTGRMFHQKCLKS I AATR 

MNLK YA I S AKN RART VAGV S I L S TMT GRM FHQKCLKS I AAT R 

MN LKYAI SAKNRARTVAGVS I LSTMTGRMFHQKCLKS I AATR 

— QMNLKYAI SAKNRARTVAGVS I L S TMT GRMFHQKCLKS I AATR 
MTQMNLKYAI S GKARARTVGGVSLLSTMTTRQ YHQKHLKS I AATR 
******** * ***** ***.***** * : *** ******** 
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G V P V V I G T T K F YGG W D DMLRRL I K D V DN P VLMG W D Y P KC 
GVPWIGTTKFYGGWDDMLRRL1KDVDNPVLMGWDYPKC 
GVPVVI GTTKFYGGWDDMLRRLI KDVDN P VLMGWDY PKC 
GVPVVIGTTKFYGGWDDMLRRLIKDVENPVLMGWDYPKC — 
NATWIGSTKFYGGWDNMLKNLMRDVDNGCLMGWDYPKC 
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CRCVspi ke ATGTTTTTGATACTTTTA ATTTCCTTACCAATG 

CECVspike ATGATTGTGCTCGTAACTTGCATTTTATTGTTATGTTCATACCACACTGCTTCGAGTACG 

** ** *** ***** **** ** 

CRCVspike GCTTTTGCTG - T T AT AGGAGAT T T AAAGT GT AC T AC GG T T T C - CAT C AAT G AT G T T G AC A 

CECVspike TCAAAT AATGAT TGTAGACAAGT TAA — CGTAACACAATTAGATGGCAATGAAAACCTCA 

* ***** *** * **** *★* ** ** ****** ** 

CRCVspike CCGGTG-CTCCTTCTATTAGCACTGATGTTGTCGATGTTACTAATGGTTTAGGTACTTAT 

CECVspike TTAGAGACTTTTTGTTTCAAAACTT-TAAAGAAGAAGGAACTGTAGTTGTTGGTGGTTAC 
* * ** ***** *** * * ** * *** * * * *** *** 

CRCVspike TAT G T TT TAG A TCGTGTG — TATTTAAATACTACA TTGTTGCTTAATGGTTA 

CECVspike TACCCTACAGAGGTTTGGTATAACTGTTCTAGAACAGCAACAACTACTGCCTA-TGAGTA 
** * *** * ** * * ** * ** ** * *** ** ** ** 

CRCVspike TTATCCTACTTCAGGTTCTACATATCGTAATATGGCA-CTGAAGGGAACTTTACTATTGA 
CECVspike TTTCAGTAATATACACGCATTCTATTTTGATATGGAAGCCATGGAGAATAGTACTGGTAA 
** ** * * * *** * ****** * * * *** **** * * 

CRCVspike -GCACACTATGG-TTTAAACCACCATTTCTTTCTGATTTTATTGATGGTGTTTTTGCTAA 
CECVspike TGCACGTGGTAAACCTTTATTATTTCATGTTCATGGTGAGCCTGTTAGTGTCATCATATA 
**** * * * * ****** ** * **** * * 

CRCVspike GGTAAAAAATACCAAGGTTATTAAAGATGGTGTAGTGTATAG TGAGTTTCCTGCTAT 

CECVspike CATATCTTATAGAGATGATGTGCAACATAGGCCACTTTTAAAACACGGATTAGTGTGCAT 
** *** ********* * * * * * ** ** 

CRCVspike AACTATAGGTAGTACTTTTG — TA-AATACATCCTATAGTGTGGTAGTACAACCACATAC 

CECVspike AACTGAAAGTCGCAACATTGACTATAACAGTTTCACCAGTA-GCCAGTGGAATTCCATAT 
**** ***** *** ***** * * *** * *** ** **** 



CRCVspike 
CECVspike 



-TACTAATTTAGATAATAAATTACAAGGTCTCTTAGAGATCTCTGTTTGCCAGTATACTA 

GTACGGGTAATGACAGAAAAATTCCTT-TCTCTGTCATACCCACGGACAATGGAACAAAA 
**+ * ** * *** * * ***** *** * **** 
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-TGTGCGATTACCCACATA-CGATGTGTC-ATCCTAATCTGGGT-AATAAACG--CATAG 

ATTTATGGTCTTGAGTGGAATGATGAATTTGTTACAGCGTACATTAGTGGTCGTTCTTAT 

* * * * * **** * * * * * * * ***** 

AACTATGGCATTGGGATACAGGTGTTGTTCCCTGTT-TATATAAGCGTAATTTCACATAT 
AATTGGAACATCAATAATAATTGGTTTAACAATGTCACGCTTCTGTATAGTCGCTCAAGC 
** * *** * * *** * *** * * ** * * ** 

GATGTGA-ATGCTGATTATTTGTATTCCCATTTTTATCAAGAAGGTGGTACTTT TTA 

ACTGCCACATGGCAACACAGTGC-TGCATACGTTTACCAAGGTGTTTCTAACTTCACTTA 
** * *** * ** * * * **** **** * * ** ** *** 

TGCATATTTTACAGACACTGGTGTTGTTACTAAGTTTCTGTTTCATGTTTAT-TTAGGCA 
TTACAAGTTAAATAACACCAATGGTCTAA — AAACCTATGAATTATGTGAAGATTATGAA 

* * ** * **** +* * * * ** * ** * **** * *** * * 

CGGTGCTTT C AC AT TAT T A- TG TC AT GCC C T T G AC T T G T AAT AG T GCT AT GAC T T T A 

TATTGCACTGGCTACGCCACTAACATCTTTGCCCCAACTGTGGGAGGTTACATACCTGAT 
*** * ** * ** ** * ** *** ** ** ** 

GAATACTGGGTTA C ACCT C T C ACT T T T AAAC AAT AT T T ACT CG CTT T CAAT CAAG 

GGATTTAGTTTTAACAATTGGTTTTTGCTTAC7UVACAGCTCCACTTTTGTTAGTGGCAGA 

* ** * *** * * *** ***** * ** ** 

ATGGTGTTATTTTTAATGCTGTTGATTGTAAGAGTGATTTTATGAGTGAGATTAAGTGT- 
TTTGTAACAAATCAACCATTATTAGTTAATTGCTTGTGGCCAGTTCCTAGTTTTGGTGTT 

* ** * * * ***** * ** * ** ** **** 

— AAAACACTATCTATAGCACCATCTACTGGTGTTTATGAATTAAACGGTTACACTGTTC 
GCAGCACAAGAATTTTGTTTTGAAGGTGCACAGTTTAGCCAATGTAATGGTGTGTTTTTA 
* *** * * * * ***** ***** * ** 



CRCVspike 
CECVspike 



AGCCA-ATTGCAGATGTTTACCGACGTATACCTAATCTTCCCG--ATTGTAATATAGAGG 
AATAACACAGTAGATGTCATTAGATTCAACCTTAATTTTACTGCAGATGTACAATCTGGC 
* + * * ****** ** * * **** ** * * **** ** * 




'^N 2005 



WO 2004/011651 PCT/GB2003/002832 

10/40 



FIGURE 8 (Page 3 of 9) 



CRCVspike CTTGGCTTAATGATAAGT-CGGTGCCTTCTCCATTAAATTGGGAACGTAAGACCTTTTCA 

CECVspike ATGGGTGCTACAGTATTTTCACTGAATACAACAGGTGGTTGCATTCTTGAGATTTCTT — 

* ** * ********** ★** * * *** * ** 



CRCVspike AATTGTAATTTTAATATGAGCAGCCTGATGTCTTTTATCCAGGCTGACTCGTTTACTTGT 
CECVspike -GTTATAATGATATAGTGAGCGAGTCAAGTTTCTACAGTTATGGTGA AATTCCCTTC 



** **** ** ***** 



* * * * * * *** 



CRCVspike AATAATATTGATGCTGCTAAGATATACGGTATGTGTTTTTTCA — GCATAACTATAGATA 

CECVspike GGCGTAACTGATGG-ACCGCGTTAT-TGTTATGTCCTCTATAATGGCACAGCTCTTAAGT 



* ***** 



* ***** 



* * * * 



*** * ** * 



CRCVspike AGTTTGCTA T AC C C AAT GGT AGG AAGG T T G AC CT ACAAAT G G G CAAT TT G G G CT AT T 

CECVspike ATTTCGGCACATTACCCCCTAGTGTCAAGG — AAATTGCTATTAG-TAAGTGGGGCCAAT 

* ** * * ***** * ** **** * ***** *** **** * * 



CRCVspike TGCAGTCTTTTAACTATAGAATTGATACTACTGCTACAAGTTGTCAGTTGTATTATAATT 
CECVspike TTTATATTAATGGTTACAATTTCTTTAGCACTTTTCCTATTGATTGTATATCTTTTAACT 
* * * * ** * * ** *** **** * ***★ *** * 



CRCVspike TACCTGCTAGTAATGTTTCTATTAGCAGGTTTAATCCTTCTATTTGGAATA — GGAGATT 

CECVspike TAACCACTGGTGATAGTGGAGCATTTTGGACAATTGCTTACACATCGTACACTGAAGCAT 
** * ** ** ** * ** * * *** * **** *** * 



CRCVspike TGGTTTTA-CAGAACAATCTGTTTTTAAGCCT-CAACCTGTAGGTGTTTTTACTGATCAT 
CECVspike TAG T AC AAG T T G AAAAC AC AG C CAT T AAAAAGG TG ACGT AT TG T AAC AG T C AC - ATT AAT 

* ** * *** * * * **** ***** * ** * ** 



CRCVspike GATGTTGTTTATGCACAACATTGTTTTAAAGCTCCCACAAATTTCTGTCCG TGTA 

CECVspike AACATCAAATGTTCTCAACTTACTGCTAATTTGCAAAATGGCTTTTATCCTGTTGCTTCA 
* * * * * **** * * *** * * ** * *** * * 



CRCVspike 
CECVspike 



AATTGAATGGGTCTTTGTGTGTAGGTAGTGGTTTTGGTA— TAGATGCTGGTTATAAA-- 

AGTGAAGTTGGTCTTGTCAATAAGAGTGTTGTGTTACTACCTAGTTTCTATTCACATACC 
* * * * ****** ** ** ** ** ** **+ * ** * * * * 
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AATAGTGGTATAGGCACTTGTCCTGCAGGTACTAATTATTTAACTTGTTATAATGCTAAC 

AGTGTTAATAT AACTAT TG ATCTTG GTATGAAGCGTAGTGGTTATGGTCAACCCA — 

* * * **** * * ** ** *** ** * ******* 



CRCVspike CAATGTGATTGTTTGTGCACTCCAGAC — CCTATTTTATCTAAATCTACAGGGCCTTA-T 

CECVspike TAGCCTCAACACTAAGTAACATCACACTACCAATGCAGGATAATAACACCGATGTGTACT 



** ** ** ** ** 



*** ** * ** * 



CRCVspike AAGTGCCCCCAAACTAAATACTTAGTTGGCATAGGTGAGCACTGTTCTGGTCTTGCTATT 

CECVspike GTATTCGTTCTAACCAATT-CTCAGTTTATGTTCACTCCACTTGCAAAAGTTCTTTATGG 
* * * *** ** * ** **** * ** ** * 



CRCVspike 
CECVspike 



AAAAGTGATTATTGTGGAGGCAATCCTTGTACTTGCCAACCAAAAGCATTTTTGGG — TT 
GACAACAATTTTAATCAAGATTGCACAGATGTTTTATATGCCACAGCTGTTATAAAAACT 
* * *** * * ** * + ** * * * *** ** * * 



CRCVspike 
CECVspike 



GGTCTGTGGAC — TCTTGTTTACAAGG — GGATAGGTGTAATATTTTTGCTAA-TTTTAT 
GGTACTTGCCCCTTCTCATTTGATAAATTGAATAATTACTTAACTTTTAACAAGCTTTGT 
*** ** * *** *** * * *** * * **** ** *** * 



CRCVspike 
CECVspike 



TTTGCATGGTGT — TAATAGTG G T AC TACT T G T T CT ACT G AT T - T AC AAAAATC 

TTGTCGTTGAATCCTACTGGTGCCAACTGTAAGTTTGATGTTGCTGCCCGTACAAGAACC 



** + * * * ** * *** 



*** * * * *** ***** ** * 



CRCVspike 
CECVspike 



AAACACAGACATAATTCTTGGTGTTTGTGTTAATTATGATCTTTATGGTATTACAGGCCA 
AA-TGAGCAGGTTGTTAGAAGTTTATATGTAATATATGAAGAAGGAGACAACATAGTGGG 
** * * ** ** * * *** * ***** ***** 



CRCVspike 
CECVspike 



AGGTATTTTTGTTGA GGTTAATGCGACTTATTATAATAGTTGGCAGAACCTTTTAT 

TGTACCGTCTGATAATAGTGGTCTTCACGATTTGTCAGTGTTACACTTAGACTCCTGTAC 



***** *** *** +* * * * 



*** * * ** 



CRCVspike 
CECVspike 



ATGATTCTAATG GTAATCTCTATGGTTTTAGGGACTACTTAACAAACAGA-ACTTTT 

A-GATTACAATATATATGGTAGAACTGGTGTT-GGTATTATTAGACAAACTAACAGCACA 
* **** *** * * **** ** ****** ****** * * 
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CRCVspike 
CECVspike 



ATGATTCGTAGTTGCTATAGCG-GTCGTGTTTCAGCGGGCTTTCA CTCTAACTCTTC 

ATACTTAGTGGCTTACATTATACATCACTATCAGGTGATTTATTAGGTTTTAAAAATGTT 



** * + « ** * * * * 



** * * * * * * * ** 



CRCVspike CGAACCAGCATTG-CTATTTCGGAATATTAAATGCAATTACGTTTTTAATAATACTCTTT 
CECVspike AGTGATGGTGTTGTCTATTCTGTGACACCATGTGATGTAAGCGCACAAGCGGCTGTTATT 



* *** *****' ****** * * 



CRCVspike CACG ACAGCTGCAACCTATTAACTATTTTGATAGTTATCTTGGTTGTGTTGTCAA 

CECVspike GATGGGGCCATAGTTGGAGC-TATGACTTCCATTAATAGTGAACT-GTTAGGTCTAACAC 

* * ******* *** * * ** ***** ****** * + * 

CRCVspike TGCTGATAATAGTAC TTCTAGTTCTGTTCAAACATGTGATCTCACAGTAGGTAGT 

CECVspike ATTGGACAACAACACCAAATTTTTATTACTACTCTA-TATATAAT ACAACAAATGAG 

** ** * ** ** * + * ** ** * ** * ** *** * * 

CRCVspike GGTTACT G GGGGG AT T AC T C T AC AC AAAG AC G AAG T CGTAGAACGATTACCACTGG 

CECVspike AGA-ACTCGTGGCACTGCAATCGACAGTAACGATGTAGATTGTGAACCTATCATAACCTA 

* *** ****** * *** **** ** ******* ** 



CRCVspike 
CECVspike 



XT ATCGGTTT ACT AAT T T TG AG CC AT T TACT G T T AAT C CAG T AAAT GAT AG 

TTCTAACATAGGTGTTTGTAAAAATGGTGCGTTGGTTTTTATTAACGTCACACATTCTGA 
** ** *** * * *** ** * ** * **** * ** * 



CRCVspike TTTACACCCTGTAGGTGGTTTGTAT — GAAAT-TCA-AATACCTTCAGAGTTTACTATAG 

CECVspike TGGAGATGTT-CAACCAATTAGCACTGGCAATGTCACGATACCCACAAACTTTACCATAT 
*** ** **** * *** *** ***** ** ★ ***** *** 



CRCVspike GTAATATGGAGGAGTTTATTCAAACAAGATCTCCTAAAGTTACTATTGATTGTCCTGTTT 
CECVspike CTGTGCAAGTTGAATACATCCAGGTTTACACTACACCGGTGTCAATAGATTGTTCTAGAT 



* ** * ** +* 



** * ** * ** ****** ** * 



CRCVspike TTGTCTGTGGTGATTATGCAGCATGTAAATCACAGTTGGTTGAATATGGTAGTTTTTGTG 
CECVspike ACGTTTGTAATGGTAACCCTAGATGTAATAAATTGTTAACACAATATGTTTCTGCATGTC 
** *** ** * * * ****** * *** ****** * * *** 
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CRCVspiJce ACAATAT TAATGCTAT ACTCACAG- AAGT AAATGAACTACTTGACACTA 

CECVspike AAACTATTGAGCAAGCGCTTGCAATGAGTGCCAGCCTTGAAAACATGGAAGTTGATTCCA 



* * **** * 



** ** *** 



* **** * * 



CRCVspike CACAGTTGCAAGTAGCTAATAGTTTAATGAATGGTGTCACTCTTAGCACTAAGCTTAAAG 
CECVspike TGTTGTTTGTTTCAGAAAATGCCCTTA-AATTGGCATCTGTTGAGGCGTTCAATAGTACA 
*** ** *** * * * *** ** * ** * * * 



CRCVspike 
CECVspike 



ATGGCTTTAATTTCAATGTAGATGACAT CAATTT TTCCCCTGTATTAGGTTGT 

GAACATTTAGATCCTATTTACAAAGAATGGCCTAACATAGGTGGTTCTTGGCTAGGAGGT 
**** ******* ** ** * * ** **** ** 



CRCVspike 
CECVspike 



TTAGGAAGCGAAT GTAATAA-AGTTTCCAGTA — GATCTGCTATAGAGGAT 

C T AAAAG AC AT ACT T C CGTCCC AT AAT AG C AAAC G T AAG TAT C G T T C T GCT AT AG AAG AC 
** * * * ***** * **** * *********** ** 



CRCVspike 
CECVspike 



TTACTTTTTTCTAAAGTAAAGTTATCTGATGTTGGTTTTGTTGATGC TTATAATAAT 

TTGCTTTTTGATAAAGTTGTAACTTCTGGTCTAGGTACAGTTGATGAAGATTATAAACGT 
** ****** ****** **** * * *** ******* ****** * 



CRCVspike TGTACTGGAGGTGCCGAAATTAGGGACCTCATTTGTGTGCAAAGTTATAATGGTATCAAA 
CECVspike TGTACAGGTGGTTATGACATAGCTGACTTAGTTTGTGCACAATATTACAATGGCATCATG 
***** ** *** ** ** *** * ****** *** *** ***** **** 



CRCVspike 
CECVspike 



GTGTTGCCTC-CACTGCTCTCAGAAAATCAGATCAGTGGATACACTTTGGCTGCCACCTT 

GTTCTACCTGGTGTTGCTAAT-GATGACAAGATGACTATGTACACAGCCTCTCTTGCAGG 
** * *** **** ** * **** * * ***** ** * 



CRCVspike TGCTAGTCTGTTTCCTCC-TTGGTCAGCAGCA — GCAGGCGTACCATTTTATTTAAATGT 

CECVspike TGGTATAGCATTAGGTGCACTAGGTGGTGGCGCCGTGGCTATACCTTTTGCAGTAGCAGT 
** ** ** * * * * * ** * * **** *** ** ** 



CRCVspike 
CECVspike 



TCAGTATCGTATTAATGGTATTGGTGTTACCATGGATGTGCTAACTCAAAATCAAAAGCT 
TCAGGCTAGACTTAATTATGTTGCTCTACAAACTGATGTATTGAACAAAAACCAGCAGAT 
**** * * ***** * *** * * * ***** * * **** ** ** * 
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CRCVspike TATTTCTAATGCATTTAACAATGCCCTTGATGCTATT CAGGAAGGGTT — 

CECVspike CCTGGCTAATGCTTTCAACCAAGCTATTGGTAACATTACACAGGCATTTGGTAAGGTTAA 



* ******* ** *** * ** *** * ★ ** 



** * **** 



CRCVspike TGATGCTA CCAATT CTGCT T T AGTT AAAAT 

CECVspike TGATGCTATACATCAT^ACATCACAAGGTCTTGCCACTGTTGCTAAAGCATTGGCAAAAGT 



******** 



*** * **** 



** * *** * 



CRCVspike TCAAGCTGTTGTTAATGCAAATGCTGAAGCTCTTAATAACTTATTGCAACAACTCTCTAA 

CECVspike GCAAGATGTTGTTAACACACAAGGGCAAGCTTTAAGCCACCTAACAGTACAACTGCAAAA 
* + * + ********* ** + * ***** * * ** ** ****** ** 



CRCVspike 
CECVspike 



TAAATTTGGTGCTATAAGTGCTTCTTTACAAGAAATTCTATCTAGACTTGATGCTCTTGA 
TAGCTTCCAAGCCATTAGTAGTTCTATTAGTGACATTTATAATAGGCTTGATGAACTGAG 
** ** ** ** *** **** * ** *** *** ******* ** 



CRCVspike AGCGCAAGCTCAGATAGACAGACTTATCAATGGGCGTCTTACCGCTCTTAATGCTTATGT 
CECVspike TGCTGATGCACAAGTTGATAGGCTGATTACAGGTAGACTTACAGCACTTAATGCATTTGT 
** ***** * ** ** ** ** * ** * ***** ** ******** * *** 



CRCVspike TTCTCAACAGCTTAGTGATTCTACACTAGTAAAATTTAGTGCAGCACAAGCTATGGAGAA 

CECVspike ATCTCAGACTCTAACCAGACAAGCGGAGGTTAGGGCTAGTAGACAACTTGCCAAAGACAA 
***** ** * .* ** * **** * ** ** * ** ★* 



CRCVspike GGTTAATGAATGTGTCAAAAGCCAATCATCTAGGATAAATTTTTGTGGTAATGGTAATCA 
CECVspike GGTTAATGAATGTGTTAGGTCTCAGTCTCAGAGATTTGGATTTTGTGGTAATGGTACACA 
*************** * ** ** ** * **************** ** 



CRCVspike TATTATATCATTAGTGCAGAATGCTCCATATGGTTTGTATTTTATCCACTTTA-GCTATG 
CECVspike TTTGTTTTCACTTGCAAATGCAGCACCAAATGGCATGGTTTTCTTTCACACAGTGCTAT- 
* * * *** * * * ** *** **** ** *** * *** ***** 



CRCVspike 
CECVspike 



TCCCTACTAAGTATGTCACTGCGAAGGTTAGTCCCGGTCTGTGCATYGCAGGTGATAGAG 
TACCAACAGCTTATGAAACTGTAACAGCTTGGTCAGGTATTTGTGCTTCAGATGGCGATC 
* ** ** **** **** * * * * *** * *+ *** ** 
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CRCVspike GTA TAGCTCCTAAGAGTGGTTATTT TGTT AATGTAAATAACA 

CECVspike GCACTTTTGGACTTGTCGTTAAAGATGTTCAGTTGACGTTGTTTCGTAATCTAGATGACA 
* * * * *** ** * * ** **** *** ** ** *** 

CRCVspike CTTGGATGTTCACTGGTAGTGGTTATTACTACCCTGAACCTATAACTGGAAATAATGTGG 
CECVspike AGTTCTATTTGACTCCCAGAACTATGTATCAGCCTAGAGCTGCAACTAGTTCTGATTTTG 

* ***** ** * ** * *** *** ***** ***** 

CRCVspike TTGTTATGAGTACCTGTGCTGTTAACTATACTAAAGCACCGGATGTAATGCTGAACATTT 
CECVspike TTCAGATTGAGGGGTGCGACGTGTTGTTTGTCAATGCAACTGTAATTGACTTGCCTAGTA 
** ** ***** * * ** * + + * * + ** * * 

CRCVspike CAACACCCAACCTCCCTGATTTTAAGGAAG AG T T G GAT C AAT GGT T T AAAAAC 

CECVspike TTATACCTGACTATATCGACATTAATCAGACTGTTCAAGACATATTAGAAAACTACAGAC 

* *** ** ** **** * ***** ** * ** 

CRCVspike C AAAC ATT AAT GG C ACC AG AT T T G T C ACT T GAT T AT AT AAAT G T T ACAT T C T T GG AC C T A 

CECVspike C AAAC - T G G ACTG T ACC TG AAT T G AC AAT T GAC AT T T T T AACG C AACC T AT T T AAAT C T G 

****** * *************** ***** **■* ** *** 

CRCVspike CAAGATGAAATGAATAGGTTACAGG — AGGCAATAAAAGTT TTAAATCATAGC 

CECVspike AC T G G T G AAAT T GAT GACT TAGAAT T T AGG T C AG AAAAGCT AC AT AAC AC CAC AG TAG AG 

* ****** ** *** * *** * ***** * ******* 

CRCVspike TACAT CAATCTCAAGGACATTGGTACA 

CECVspike CTTGCCATTCTCATTGACAATATTAACAATACATTAGTCAATCTTGAATGGCTCAATAGA 

***** ****** * * ** * 

CRCVspike TATGAATATTATGTAAAATGGCCTTGGTATGTATGGCTTTTAATTGGCCTTGCTGGCGTA 
CECVspike ATTGAAACTTATGTGAAATGGCCTTGGTATGTGTGGCTACTAATAGGC-TTAGTAGTAGT 
**** ****** ***************** ***** **** *** ** * * 



CRCVspike 
CECVspike 



GCTATGCTTGTT-TTACTATTCTTCATATGCTGTTGTACAGGATG- — TGGGACTAGTTG 
GTTTTGCATACCGCTATTGCTATTTTGCTGTTGTAGTACAGGTTGCTGTGGATGCATAGG 
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CRCVspike TTTTAAGAAATGCGGTGGTTGTTGTGATGATTATACTGGACA — TCAGGAGTTAGTAATC 

CECVspike TTGTTTGGGAAGTTGTTGTCATTCTATTTGTAGTAGAAGACAATTTGA7VAATTACGAACC 



CRCVspike 
CECVspike 



AA AACGTCACATGACGACT AA- ■ 

AAT TGAAAAAGTGCATGTCCACT AAA- 
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BCVspike ATGTTTTTGATACTTTTAATTTCCTTACCAATGGCTCTTGCTGTTATAG 

HCVspike ATGTTTTTGATACTTTTAATTTCCTTACCAACGGCTTTTGCTGTTATAG 

CRCVspike ATGTTTTTGATACTTTTAATTTCCTTACCAATGGCTTTTGCTGTTATAG 

HEVspike ATGTTTTTTATACTTTTAATCACCCTGCCTTCTGTTTTTGCAGTTATAG 

******** *********** ***** * * **** ******** 

BCVspike GAGATTTAAAGTGTACTACGGTTTCCATTAATGATGTTGACACCGGTGTTCCTTCTGTTA 
HCVspike GAG AT T T AAAGT G T AC T ACG G T.T TCC ATT AAT GAT AT T G AC ACC GG TGCTCCTT C T AT T A 

CRCVspike GAGATTTAAAGTGTACTACGGTTTCCATCAATGATGTTGACACCGGTGCTCCTTCTATTA 
HEVspike GGGATTTAAAGTGTAATACTTCATCAATTAATGACGTTGACACTGGTGTGCCATCTATTA 

* ************* *** ** ** ***** ******* **** ** *** *** 

BCVspike GCACTGATACTGTCGATGTTACTAATGGTTTAGGTACTTATTATGTTTTAGATCGTGTGT 
HCVspike GCACTGATATTGTCGATGTTACTAATGGTTTAGGTACTTATTATGTTTTAGATCGTGTGT 
CRCVspike GCACTGATGTTGTCGATGTTACTAATGGTTTAGGTACTTATTATGTTTTAGATCGTGTGT 
HEVspike GCTCTGAAGTTGTTGATGTCACTAATGGTTTGGGGACTTTCTATGTTTTAGATCGTGTCT 
** **** *** ***** *********** *★ **** ***************** * 

BCVspike ATTTAAATACTACGTTGTTGCTTAATGGTTACTACCCTACTTCAGGTTCTACATATCGTA 
HCVspike AT T T AAAT ACT ACG TTGTTGCT T AATG G T T AC T AC CC T ACT T CAGG T TC T AC AT AT CGT A 

CRCVspike AT T T AAAT ACT AC AT T G T T G C T T AAT GGTTATTATC C T AC T T CAG G T TCT AC AT AT CG T A 

HEVspike ATT T AAAT ACCAC AT TG T T G C T C AAT G GT T AT T ACC C AATT T CAGG T GCT AC AT T T CGT A 

********** ** ******** ******** ** ** * ******* ****** ***** 

BCVspike ATATGGCACTGAAGGGAACTTTACTATTGAGCACACTATGGTTTAAACCACCTTTTCTTT 
HCVspike ATATGGCACTGAAGGGAACTTTACTATTGAGCAGACTATGGTTTAAACCACCTTTTCTTT 
CRCVspike ATATGGCACTGAAGGGAACTTTACTATTGAGCACACTATGGTTTAAACCACCATTTCTTT 
HEVspike ATGTGGCTCTGAAAGGAACTCGATTATTGAGCACCTTGTGGTTTAAGCCGCCTTTTTTAT 
** **** ***** ****** * ********* * ******** ** ** *** * * 

BCVspike CTGATTTTATTAATGGTATTTTTGCTAAGGTCAAAAATACCAAGGTTATTAAAAATGGTG 
HCVspike CTGATTTTATTAATGGTATTTTTGCTAAGGTCAAAAATACCAAGGTTATTAAAAAGGGTG 
CRCVspike CTGATTTTATTGATGGTGTTTTTGCTAAGGTAAAAAATACCAAGGTTATTAAAGATGGTG 
HEVspike CACCTTTTAATGATGGTATTTTTGCCAAGGTTAAAAACAGCAGATTTTCTAAACATGGTG 

* ***** * ***** ******* ***** ***** * ** ** **** * **** 
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BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



TAATGTATAGTGAGTTTCCTGCTATAACTATAGGTAGTACTTTTGTAAATACATCCTATA 
TAATGTATAGTGAGTTTCCTGCTATAACTATAGGTAGTACTTTTGTAAATACATCCTATA 
TAGTGTATAGTGAGTTTCCTGCTATAACTATAGGTAGTACTTTTGTAAATACATCCTATA 
T TAT T T ATAGTG AGT T T C C T GC T AT T AC TAT AG G TAG T AC T T T T G T AAAT AC T T C C TATA 

* * ******************** ************************** ******* 

GTGTGGTAGTACAACCACATACTACCAATTTAGATAATAAATTACAAGGTCTCTTAGAGA 
GTGTGGTAGTACAACCACATACTACCAATTTGGATAATAAATTACAAGGTCTCTTAGAGA 
GTGT GGTAGTACAACCACATAC TACT AAT T T AGATAATAAAT TACAAGGTCTCTTAGAGA 
G C AT AGT AG T AAAGC C TC AT ACC T CAT T TAT T AAT GG TAAT T T ACAAG G T T T T T TGCAAA 

* * ****** * ** ***** * * * ** *** ********* * ** * * 

TCTCTGTTTGCCAGTATACTATGTGCGAGTACCCACATACGATTTGTCATCCTAATTTGG 
TCTCTGTTTGCCAGTATACTATGTGCGAGTACCCACATACGATTTGTCATCCTAATCTGG 
TCTCTGTTTGCCAGTATACTATGTGCGATTACCCACATACGATGTGTCATCCTAATCTGG 
TTTCTGTTTGTCAATATACTATGTGTGAATACCCACAGACTATTTGTCATCCTAATTTGG 

* ******** ** *********** ** ******** ** ** ************ *** 

GTAATCGGCGCATAGAACTATGGCATTGGGATACAGGTGTTGTTTCCTGTTTATATAAGC 
GTAATCGACGCGTAGAACTATGGCATTGGGATACAGGTGTTGTTTCCTGTTTATATAAGC 
G T AAT AAAC G CAT AGAAC T AT G G CAT T GG G AT AC AGG TGT T GTTCCCTGTT T AT AT AAG C 
G T AAT C AAC G CAT AG AAT TAT G G CAT C ATG AC AC AG AT GT T GTTTCTTGTT T AT ACAGG C 
***** *** ***** ******** ** **** ******* * ******** * ** 

GTAATTTCACATATGATGTGAATGCTGATTATTTGTATTTCCATTTTTATCAAGAAGGTG 

GT AATT T C AC AT AT G ATGT G AATGC T GAT T AC T T G TAT T TC C AT T T T T ATC AAG AA GG T G 

GT AAT T T C AC AT AT GATG T G AATGC T GAT TAT T T G TAT T C C CAT T T T TAT C AAG AAGGT G 

GTAATTTCACATATGATGTGAATGCTGATTATTTATATTTTCACTTTTATCAGGAAGGTG 
******************************* ** **** ** ******** ******* 

GTACTTTTTATGCATATTTTACAGACACTGGTGTTGTTACTAAGTTTCTGTTTAATGTTT 
GTACTTTTTATGCATATTTTACAGACACTGGTGTTGTTACTAAGTTTCTGTTTAATGTTT 
GTACTTTTTATGCATATTTTACAGACACTGGTGTTGTTACTAAGTTTCTGTTTCATGTTT 

GCACTTTTTATGCATACTTTACAGATACTGGTTTTGTGACCAAGTTTCTGTTTAAGTTGT 

* ************** ******** ****** **** ** ************ * * * 



* 
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BCVspike 
HCVspike 
CRCV spike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 

BCVspike 
HCVspike 
CRCVspike 
HEVspike 



ATTTAGGCACGGTGCTTTCACATTATTATGTCATGCCTTTGACTTGTAATAGTGCTATGA 
ATTTAGGCACGGTGCTTTCACATTATTATGTCCTGCCTTTGACTTGTAATAGTGCTATGA 
ATTTAGGCACGGTGCTTTCACATTATTATGTCATGCCCTTGACTTGTAATAGTGCTATGA 
ATTTAGGCACTGTGCTGTCACACTATTATGTTATGCCATTGACTTGTGATAGCGCTTTAT 
********** ***** ***** ******** **** ********* **** *** * 

CTTTAGAATATTGGGTTACACCTCTCACTTCTAAACAATATTTACTCGCTTTCAATCAAG 
CTTTAGAATATTGGGTTACACCTCTCACTTCTAAACAATATTTACTAGCTTTCAATCAAG 
C T T T AG AAT AC TGGG T T AC AC C T C T C AC TT T T AAAC AAT ATT T AC T C G C T TT C AAT C AAG 
CTTTAGAATATTGGGTTACACCTCTCACTACTAGACAATTTCTTCTAGCCTTTGACCAGG 
********** ****************** ** ***** ******** * ** * 

ATGGTGTTATTTTTAATGCTGTTGAITGTAAGAGTGATTTTATGAGTGAGATTAAGTGTA 
ATGGTGTTATTTTTAATGCTGTTGATTGTAAGAGTGATTTTATGAGTGAGATTAAGTGTA 
ATGGTGTTATTTTTAATGCTGTTGATTGTAAGAGTGATTTTATGAGTGAGATTAAGTGTA 
ATGGTGTTTTATACCATGCTGTTGATTGTGCTAGTGATTTTATGAGTGAGATTATGTGTA 
******** * * ************** ********************** ***** 

AAACAC TAT C TAT AG C AC CAT C T ACTG G T G TT TAT G AAT T AAACGGT T AC ACT G T T CAG C 
AAACACTATCTATAGCACCATCTACTGGTGTTTATGAATTAAACGGTTACACTGTTCAGC 
AAAC ACT AT CT AT AGC ACC AT CT ACTGGT G TT T ATGAAT TAAAC G GT T AC ACT G T T CAG C 
AAACTTCTTCAATTACACCACCTACTGGTGTTTATGAACTAAACGGTTACACAGTTCAAC 
**** ** ** ***** ***************** ************* ***** * 

CAATTGCAGATGTTTACCGACGTATACCTAATCTTCCCGATTGTAATATAGAGGCTTGGC 
CAATTGCAGATGTTTACCGACGTATACCTAATCTTCCCGATTGTAATATAGAGGCTTGGC 
CAATTGCAGATGTTTACCGACGTATACCTAATCTTCCCGATTGTAATATAGAGGCTTGGC 
CTGTTGCCACTGTGTATCGTAGAATACCTGACTTACCCAATTGCGATATCGAAGCTTGGC 
* **** *** ** ** + ****** * * *** **** **** ** ******* 

TTAATGATAAGTCTGTGCCCTCTCCATTAAATTGGGAACGTAAGACCTTTTCAAATTGTA 
TTAATGATAAGTCGGTGCCCTCTCCATTAAATTGGGAACGTAAGACCTTTTCAAATTGTA 
TTAATGATAAGTCGGTGCCTTCTCCATTAAATTGGGAACGTAAGACCTTTTCAAATTGTA 
TTAATTCTAAGACCGTTTCTTCGCCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGTA 
***** **** * ** ***** * ************** * ***** ******* 
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BCVspike ATTTTAATATGAGCAGCCTGATGTCTTTTATTCAGGCAGACTCATTTACTTGTAATAATA 

HCVspike ATTTTAATATGAGCAGCCTGATGTCTTTTATTCAGGCAGACTCATTTACTTGTAATAATA 

CRCVspike ATTTTAATATGAGCAGCCTGATGTCTTTTATCCAGGCTGACTCGTTTACTTGTAATAATA 

HEVspike ATTTTAACATGGGCAGGCTGATGTCTTTTATTCAGGCTGACTCTTTTGGTTGTAACAATA 

******* *** **** ************** ***** ***** *** ****** **** 

BCVspike TTGATGCAGCTAAGATATATGGTATGTGTTTTTCCAGCATAACTATAGATAAGTTTGCTA 

HCVspike TTGATGCTGCTAAGATATATGGTATGTGTTTTTCCAGCATAACTATAGATAAGTTTGCTA 

CRCVspike TTGATGCTGCTAAGATATACGGTATGTGTTTTTTCAGCATAACTATAGATAAGTTTGCTA 

HEVspike TTGATGCTTCTCGCTTATATGGTATGTGTTTTGGTAGCATTACTATTGACAAGTTTGCTA 
******* ** **** ************ ***** ** *** ** ********** 

BCVspike TACCCAATGGTAGGAAGGTTGACCTACAATTGGGCAATTTGGGCTATTTGCAGTCTTTTA 

HCVspike T AC CC AAT G G T AGG AAG GT T G ACC T AC AAT TGG GC AAT T TG GGCT ATT T G C AG T C T T T T A 

CRCVspike T AC CC AAT G G TAG G AAGG T TG ACC T AC AAATGGG C AAT T TGGGCT AT T T G C AG TCT T T T A 

HEVspike TACCCAATAGTAGAAAGGTTGATCTGCAAGTGGGTAAATCTGGTTATTTACAATCTTTTA 
******** **** ******** ** *** **** ** * ** ***** ** ******* 

BCVspike ACTATAGAATTGATACTACTGCTACAAGTTGTCAGTTGTATTATAATTTACCTGCTGCTA 
HCVspike ACTATAGAATTGATACTACTGCTACAAGTTGTCAGTTGTATTATAATTTACCTGCTGCTA 
CRCVspike AC TAT AG AAT TG AT AC T ACT GC T AC AAG T T GT C AG T T G TAT TAT AAT T T AC C T GCT AG T A 

HEVspike AT TAT AAG AT T GAC AC TGCT GT T AGC AG T T GT C AACT C TAT T AT AGT T TGC C T GCAG C AA 

* **** ***** *** *** ** ******** * ******* *** ***** * 

BCVspike AT GTTTCTGT T AGCAGG T T T AAT C C T TC T AC T T G G AAT AG G AGAT T T GG T T T T ACAG AAC 
HCVspike ATGTTTCTGTTAGCAGGTTTAATCCTTCTACTTGGAATAGGAGATTTGGTTTTACAGAAC 
CRCVspike ATGTTTCTATTAGCAGGTTTAATCCTTCTATTTGGAATAGGAGATTTGGTTTTACAGAAC 
HEVspike ACGTATCTGTCACTCATTATAATCCTTCATCTTGGAACAGAAGGTATGGGTTTAT T 

* ** *** * * * ********* ****** ** ** * *** **** 

BCVspike AATCTGTTTTTAAGCCTCAACCTGTAGGTGTTTTTACTGATCATGATGTTGTTTATGCAC 
HCVspike AATCTGTTTTTAAGCCTCAACCTGTAGGTGTTTTTACTCATCATGATGTTGTTTATGCAC 
CRCVspike AATCTGTTTTTAAGCCTCAACCTGTAGGTGTTTTTACTGATCATGATGTTGTTTATGCAC 

HEVspike AATCAGAGTTTTGGTTCCAG AGGC-CTT CATGATGCTGTATATTCAC 

**** * *** * ** *** ** ******* *** *** *** 
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AACATTGTTTTAAAGCTCCCACAAATTTCTGTCCGTGTAAATTGGATGGGTCTTTGTGTG 
AACATTGTTTTAAAGCTCCCACAAATTTCTGTCCGTGTAAATTGGATGGGTCTTTGTGTG 
AACATTGTTTTAAAGCTCCCACAAATTTCTGTCCGTGTAAATTGAATGGGTCTTTGTGTG 

AGCAATGTTTTAATACACCTAATACATATTGTCCTTGTA GAACAAGTC — AATGCA 

* ** ******** * ** * * * ***** **** * * *** ** 

TAGGTAGTGGTTCTGGTATAGATGCTGGTTATAAAAATAGTGGTATAGGCACTTGTCCTG 

TAGGTAATGGTCCTGGTATAGATGCTGGTTATAAAAATAGTGGTATAGGCACTTGTCCTG 

TAGGTAGTGGTTTTGGTATAGATGCTGGTTATAAAAATAGTGGTATAGGCACTTGTCCTG 

TAGGTGGTG CTGGCACAGGAACTTGTCCTGTAGGCACCACTGTGCGCAAGTGTTTTG 

***** ** - *** * ** ****** * * * *** **+ ** 



BCVspike CAGGTACTAATTATTTAACTTGTCATAATGCTGCCCAATGTAATTGTTTGTGCACTCCAG 

HCVspike CAGGTACTAATTATTTAACTTGCCATAATGCTGCCCAATGTGATTGTTTGTGCACTCCCG 

CRCVspike C AGG T AC T AAT T ATT T AACT T G T T AT AATGC T AACCAAT G T GAT T G T T TG TGC AC T C C AG 

HEVspi ke CTG C-AGTTAC — A AACGCTACTAAGTGTACTTGCTGGTGTCAACCAG 



** ***** * 



** *** * *** *** * *** ** * 



BCVspike ACCCCATTACATCTAAATCTACAGGGCCTTATAAGTGCCCCCAAACTAAATATTTAGTTG 
HCVspi ke ACCCCATTACATCTAAATCTACAGGGCCTTACAAGTGCCCCCAAACTAAATACTTAGTTG 
CRCVspike ACCCTATTTTATCTAAATCTACAGGGCCTTATAAGTGCCCCCAAACTAAATACTTAGTTG 
HEVspike ATCCTTCCACATATAAAGGTGTAAATGCCTGGACTTGTCCGCAATCTAAAGTTTCTATAC 
* ** ** **** * * ******* *** ***** * + 



BCVspike GCATAGGTGAGCACTGTTCGGGTCTTGCTATTAAAAGTGATTATTGTGGAGGTAATCCTT 

HCVspike GCATAGGTGAGCACTGTTCGGGTCTTGCTATTAAAAGTGATTATTGTGGAGGTAATCCTT 

CRCVspike GCATAGGTGAGCACTGTTCTGGTCTTGCTATTAAAAGTGATTATTGTGGAGGCAATCCTT 

HEVspike AACCAGGTCAGCATTGCCCTGGCTTGGGTCTTGTGGAGGATGATTGCTCTGGTAATCCTT 



**** **** ** * ** ***** 



*** **** ** ******* 



BCVspike GTACTTGCCAACCACAAGCATTTTTGGGTTGGTCTGTTGATTCTTGTTTACAAGGGGATA 

HCVspike GTACTTGCCAACCACAAGCATTTTTGGGTTGGTCTGTTGACTCTTGTTTACAAGGGGATA 

CRCVspike GTACTTGCCAACCAAAAGCATTTTTGGGTTGGTCTGTGGACTCTTGTTTACAAGGGGATA 

HEVspike GCACTTGTAAACCACAGGCTTTCATAGGCTGGAGTTCAGAAACTTGTTTGCAAAATGGTA 
* ***** ***** ***** * ** *** * ** ******* *** * 



WO 2004/011651 



PCT/GB2003/002832 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



22/40 

FIGURE 9 (Page 6 of 12) 

GGTGTAATATCTTTGCTAATTTTATTTTGCATGATGTTAATAGTGGTACTACTTGTTCTA 
GGTGTAATATTTTTGCTAATTTTATTTTGCATGATGTTAATAGTGGTACTACTTGTTCTA 
GGTGTAATATTTTTGCTAATTTTATTTTGCATGGTGTTAATAGTGGTACTACTTGTTCTA 
GGTGTAATATTTTTGCTAATTTTATTTTGAATGATGTTAATAGCGGTACTACCTGTTCTA 
********** ****************** *** ********* ******** ******* 

CTGATTTACAAAAATCAAACACAGACATAATTCTTGGTGTTTGTGTTAATTATGATCTTT 
CTGATTTACAAAAATCAAACACAGACATAATTCTTGGTGTTTGTGTTAATTATGATCTTT 
CTG AT T T ACAAAAAT C AAAC AC AG ACAT AATT CT TGGT G T T T GT G T T AAT T ATG ATCT T T 
CTG AT T T AC AAC AG GG T AAT ACT AATAT T ACT AC TGAT GT T T GT G T T AAT TAT G ACC T AT 
*********** * *********** ****************** *★ * 

ATGGTATTACAGGCCAAGGTATTTTTGTTGAGGTTAATGCGACTTATTATAATAGTTGGC 
ATGGTATTACAGGCCAAGGTATTTTTGTTGAGGTTAATGCGCCTTATTATAATAGTTGGC 
ATGGTATTACAGGCCAAGGTATTTTTGTTGAGGTTAATGCGACTTATTATAATAGTTGGC 
AT GGC AT T AC AG G C C AGGG CAT AC T T AT AG AAG T T AAT G C C ACG T ATT AT AAT AG T T G G C 
**** *********** ** ** ** * ** ******** * **************** 

AGAACCTTTTATATGATTCTAATGGTAATCTCTATGGTTTTAGAGACTACTTAACAAACA 
AGAACC T T T TAT AT G AT TC T AAT GG T AAT CTCT AT G GT T T TAG AG AC TACT T AAC AAACA 
AGAACCTTTTATATGATTCTAATGGTAATCTCTATGGTTTTAGGGACTACTTAACAAACA 
AG AAT C T TCT T TAT GAT T CT AGT GGT AAT CTCTATGGCTT TAG AG AT T AT TT ATC AAAT A 
**** *** * ********** *************** ***** ** ** +** **** * 

GAACTTTTATGATTCGTAGTTGCTATAGCGGTCGTGTTTCAGCGGCCTTTCATGCTAATT 
GAACTTTTATGATTCGTAGTTGCTATAGCGGTCGTGTTTCAGCGGCCTTTCATGCTAACT 
GAACTTTTATGATTCGTAGTTGCTATAGCGGTCGTGTTTCAGCGGGCTTTCACTCTAACT 
GAACCTTTCTTATTCGTAGCTGCTATAGTGGAAGAGTTTCAGCAGTCTTTCATGCTAACT 
**** *** * ******** ******** +* * ******** * ****** **** * 



BCVspike CTTCCGAACCAGCATTGCTATTTCGGAATATTAAATGCAATTACGTTTTTAATAATACTC 
HCVspike CTTCCGAACCAGCATTGCTATTTCGGAATATTAAATGCAGTTACGTTTTTAATAATACTC 
CRCVspike CTTCCGAACCAGC AT TGCTATTTCGG AATAT TAAATGCAATTACGTTTTT AAT AATACTC 

HEVspike CTTCTGAACCAGCTTTGATGTTTCGTAATCTTAAATGCAGCCACGTTTTTAATTATACCA 
**** ******** *** * ***** *** ********* *********** **** 
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BCVspike TTTCACGACAGCTGCAACCTATTAACTATTTTGATAGTTATCTTGGTTGTGTTGTCAATG 
HCVspike TTTCACGACAGCTGCAACCTATTAACTATTTTGATAGTTATCTTGGTTGTGTTGTCAATG 
CRCVspike TTTCACGACAGCTGCAACCTATTAACTATTTTGATAGTTATCTTGGTTGTGTTGTCAATG 
HEVspike TTTTAAGACAAATACAGCTTGTTAATTATTTTGATAGTTACCTTGGTTGTGTTGTTAATG 
*** * **** ***** **** ************** ************** **** 

BCVspike CTGATAATAGTACTTCTAGTGCTGTTCAAACATGTGATCTCACAGTAGGTAGTGGTTACT 
HCVspike CTGATAATAGTACTTCTAGTGTTGTTCAAACATGTGATCTCACAGTAGGTAGTGGTTACT 
CRCVspike CTGATAATAGTACTTCTAGTTCTGTTCAAACATGTGATCTCACAGTAGGTAGTGGTTACT 
HEVspike CTTATAATAATACAGCTAGTGdTGTAAGTACTTGTGATTTAACCGTTGGTAGCGGCTATT 
** ****** *** ***** *** ** ****** * ** ** ***** ** ** * 

BCVspike G7G7GGATTACTCTACAAAAAGACGAAGTCGTAGAGCGATTACCACTGGTTATCGGTTTA 
HCVspike G T G T G GAT TACT C T AC AAAAAG AC G AAG T CG TAG AG CG AT T AC C AC T G G T TAT C G G T T T A 

CRCVspike GGGGGGATTACTCTACACAAAGACGAAGTCGTAGAACGATTACCACTGGTTATCGGTTTA 
HEVspike G T G T T GAT TAT G T T AC AG C AC T TAG AT C AC G T AG AT CT T T T AC T AC AG G T TAT C G CT T TA 

* * ***** **** * ** ****** * **** ** ******** **** 

BCVspike CTAATTTTGAGCCATTTACTGTTAATTCAGTAAATGATAGTTTAGAACCTGTAGGTGGTT 
HCVspike CTAATTTTGAGCCATTTACTGTTAATTCAGTAAATGATAGTTTAGAACCTGTAGGTGGTT 
CRCVspike CT AATT T T G AG CCATT T AC T G T T AAT CC AG T AAATG AT AG T T T AC ACC C TGT AGG TGG T T 

HEVspike CT AAT T T T G AAC C AT T TG C C GCT AAT T T G G T AAAT G AT AG T AT AG AACC TGT T GG T GGT T 

********** ****** * * **** ************ ** * ***** ******* 

BCVspike TGTATGAAATTCAAATACCTTCAGAGTTTACTATAGGTAATATGGAGGAGTTTATTCAAA 
HCVspike TGT ATG AAAT TC AAAT ACCTTCAGAGTTTACTATAGGT AAT ATGGAGGAGTTTATTCAAA 

CRCVspike TGT ATG AAAT TCAAAT ACCTTCAGAGTTTACTATAGGT AAT ATGGAGGAGTTTATTCAAA 

HEVspike TGTATGAAATACAGATACCTTCAGAGTTTACCATTGGTAATTTAGAAGAATTCATTCAAA 
********** ** ***************** ** ****** * ** +* ** ******* 



BCVspike TAAGCTCTCCTAAAGTTACTATTGATTGTTCTGCTTTTGTCTGTGGTGATTATGCAGCAT 
HCVspike CAAGCTCTCCTAAAGTTACTATTGATTGTTCTGCTTTTGTCTGTGGTGATTATGCAGCAT 
CRCVspike CAAGATCTCCTAAAGTTACTATTGATTGTCCTGTTTTTGTCTGTGGTGATTATGCAGCAT 
HEVspike CGAGTTCCCCTAAGGTTACTATAGATTGTGCTACATTTGTTTGTGGTGACTATGCTGCAT 
** ** ***** ******** ****** ** ***** ******** ***** **** 
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BCVspike GTAAATCACAGTTGGTTGAATATGGTAGTTTCTGTGACAATATTAATGCTATACTCACAG 
HCVspike GTAAATCACAGTTGGTTGAATATGGTAGCTTCTGTGACAATATTAATGCTATACTCACAG 
CRCVspike GTAAATCACAGTTGGTTGAATATGGTAGTTTTTGTGACAATATTAATGCTATACTCACAG 
HEVspike GTAGACAACAGTTAGCTGAGTATGGTAGTTTTTGTGAGAACATTAATGCTATACTCATAG 
*** * ****** * *** ******** ** ***** ** **************** ** 

BCVspike AAGTAAATGAACTACTTGACACTACACAGTTGCAAGTAGCTAATAGTTTAATGAATGGTG 
HCVspi ke AAGTAAATGAACTACTTGACACTACACAGTTGCAAGTAGCTAATAGTTTAATGAATGGTG 
CRCVspi ke AAG T AAATG AAC T AC T T GACAC T AC AC AGT T G C AAG T AGC TAAT AGT T T AAT G AAT G G T G 

HEVspike AAGTAAATGAACTACTTGACACTACACAGTTGCAAGTAGCTAATAGTTTAATGAATGGAG 
********************************************************** * 

BCVspike TCACTCTTAGCACTAAGCTTAAAGATGGCGTTAATTTCAATGTAGACGACATCAATTTTT 
HCVspike TC AC T C T T AG C AC T AAG C T T AAAG AT G GCG T T AAT T T C AAT GT AG ACGAC AT C AAT T T T T 

CRCVspike T C AC T CT T AG CACT AAG C T T AAAGAT GGC T T TAAT T T CAAT G TAG AT G AC AT C AAT T T T T 

HEVspike TCACCCTTAGTACTAAGATTAAGGATGGGATTAATTTCAATGTTGACGATATCAACTTCT 
**** ***** ****** **** ***** ************* ** ** ***** ** * 

BCVspike CCCCTGTATTAGGTTGTTTAGGAAGCGATTGTAATAAAGTTTCCAGTAGATCTGCTATAG 
HCVspike CCCCTGTATTAGGTTGTTTAGGAAGCGCTTGTAATAAAGTTTCCAGCAGATCTGCTATAG 
CRCVspike CCCCTGTATTAGGTTGTTTAGGAAGCGAATGTAATAAAGTTTCCAGTAGATCTGCTATAG 
HEVspike CCTCTGTATTAGGTTGTTTAGGAAGCGAATGTAACAGAGCTTCCACTAGATCTGCTATAG 
+ * ************************ ***** * ** ***** ************* 

BCVspike AGGATTTACTTTTTTCTAAAGTAAAGTTATCTGATGTCGGTTTTGTTGAGGCTTATAATA 
HCVspike AGGATTTACTTTTTTCTAAAGTAAAGTTATCTGATGTCGGTTTCGTTGAGGCTTATAATA 
CRCVspike AGGATTTACTTTTTTCTAAAGTAAAGTTATCTGATGTTGGTTTTGTTGATGCTTATAATA 
HEVspike AGGATTTACTTTTTGATAAAGTAAAATTGTCTGATGTCGGTTTTGTACAGGCCTATAATA 
************** ********* ** ******** ***** ** * *+ ******* 



BCVspike ATTGTACTGGAGGTGCCGAAATTAGGGACCTCATTTGTGTGCAAAGTTATAATGGTATCA 
HCVspike ATTGTACTGGAGGTGCCGAAATTAGGGACCTCATTTGTGTGCAAAGTTATAATGGTATCA 
CRCVspike ATTGTACTGGAGGTGCCGAAATTAGGGACCTCATTTGTGTGCAAAGTTATAATGGTATCA 
HEVspike ACTGCACTGGAGGAGCCGAAATTAGGGATCTCATTTGTGTGCAAAGTTATAATGGTATCA 
* ** ******** ************** ******************************* 
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BCVspike AAGTGTTGCCTCCACTACTCTCAGAAAATCAGATCAGTGGATACACTTTGGCTGCTACCT 

HCVspike AAGTGTTGCCTCCACTGCTCTCAGTAAATCAGATCAGTGGATACACTTTGGCTGCCACCT 

CRCVspike AAGTGTTGCCTCCACTGCTCTCAGAAAATCAGATCAGTGGATACACTTTGGCTGCCACCT 

HEVspike AAGTGTTGCCTCCATTGTTATCTGAAAATCAGATTAGTGGTTACACTTCGGCAGCCACCG 



**** ******** * * * 



********* ***** ******* *** ** *** 



BCVspike CTGCTAGTCTGTTTCCTCCTTGGTCAGCAGCAGCAGGCGTACCATTTTATTTAAATGTTC 
HCVspike CTGCTAGTCTGTTTCCTCCTTGGTCAGCAGCAGCAGGTGTACCATTTTATTTAAATGTTC 
CRCVspike TTGCTAGTCTGTTTCCTCCTTGGTCAGCAGCAGCAGGCGTACCATTTTATTTAAATGTTC 
HEVspike CTGCTAGCCTATTTCCTCCCTGGACAGCTGCAGCAGGTGTACCATTTTATTTAAATGTTC 
****** ** ******** *** **** ******** ********************** 



BCVspike AGTATCGTATTAATGGGATTGGTGTTACCATGGATGTTCTAAGTCAAAATCAAAAGCTTA 

HCVspike AGT AT C G T AT T AAT GG G AT T GG T G T T AC CAT GG AT GT GT T AAG T C AAAAT C AAAAG C T T A 

CRCVspike AGTATCGTATTAATGGTATTGGTGTTACCATGGATGTGCTAACTCAAAATCAAAAGCTTA 

HEVspike AGTATCGTATAAATGGGCTTGGCGTCACCATGGATGTGCTAAGCCAAAACCAAAAGCTTA 



********** ***** 



**** ** *********** 



***** ********** 



BCVspike TTGCTAATGCATTTAACAATGCCCTTGATGCTATTCAGGAAGGGTTTGATGCTACCAATT 
HCVspike TTGCTAATGCATTTAGCAATGCTCTTGATGCTATTCAGGAAGGGTTTGATGCTACCAATT 
CRCVspike TTTCTAATGCATTTAACAATGCCCTTGATGCTATTCAGGAAGGGTTTGATGCTACCAATT 
HEVspike TTGCTAGTGCATTTAACAACGCTCTTGATTCTATCCAGGAAGGGTTCGACGCAACCAATT 
** *** ******** *** ** ****** **** *********** ** ** ******* 



BCVspike CTGCTTTAGTT AAAAT TCAAGCTGTTGTTAATGCAAATGCTGAAGCTCTTAATAACT TAT 

HCVspike CTGCTTTAGTTAAAATTCAAGCTGTTGTTAATGCAAATGCTGAAGCTCTTAATAACTTAT 
CRCVspike CTGCTTTAGTTAAAATTCAAGCTGTTGTTAATGCAAATGCTGAAGCTCTTAATAACTTAT 
HEVspike CTGCTTTAGTTAAAATTCAGGCTGTTGTTAATGCAAATGCTGAAGCACTTAATAACTTAT 
******************* ************************** ************* 



BCVspike TGCAACAACTCTCTAATAGATTTGGTGCTATAAGTTCTTCTTTACAAGAAATTCTATCTA 
HCVspike TGCAACAACTCTCTAATAGATTTGGTGCTATAGGTTCTTCTTTACAAGAAATTCTATCTA 
CRCVspike TGCRACAACTCTCTAATAAATTTGGTGCTATAAGTGCTTCTTTACAAGAAATTCTATCTA 
HEVspike TGCAGCAACTCTCTAACAGATTTGGTGCCATAAGTGCCTCTTTACAAGAAATTTTATCCA 
*** *********** * ********* *** ** * *************** **** * 
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GACTTGATGCTCTTGAAGCGCAAGCTCAGATAGACAGACTTATTAATGGGCGTCTTACCG 

GACTGGATGCTCTTGAAGCGCAAGCTCAGATAGACAGACTTATTAATGGGCGTCTTACCG 

GACTTGATGCTCTTGAAGCGCAAGCTCAGATAGACAGACTTATCAATGGGCGTCTTACCG 

GGCTCGATGCTCTTGAAGCTAAAGCTCAGATAGACAGACTTATTAATGGGCGTCTCACCG 
* ** ************** *********** **** 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



CTCTTAATGCTTATGTTTCTCAACAGCTTAGTGATTCTACACTAGTAAAATTTAGTGCAG 
C TCTT AAT G CT T AT G TT T CT C AAC AGC T T AGTG AT T CT AC AC TAG T AAAAT T T AGT G C AG 
CTCTTAATGCTTATGTTTCTCAACAGCTTAGTGATTCTACACTAGTAAAATTTAGTGCAG 
CTCTTAATGCTTATGTT TCTCAGCAGCTTAGTGATTCTACACT AGT AAAAT TTAGTGCAG 
********************** ************************************* 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



CACAAGCTATGGAGAAGGTTAATGAATGTGTCAAAAGCCAATCATCTAGGATAAATTTTT 
CACAAGCTATGGAGAAGGTTAATGAATGTGTCAAAAGCCAATCATCTAGGATAAATTTTT 
CACAAGCTATGGAGAAGGTTAATGAATGTGTCAAAAGCCAATCATCTAGGATAAATTTTT 
C ACAAG C T AT TG AG AAAG T T AAT G AAT G TG T T AAAAGC CAAT C AT CT AG G AT AAAT T T CT 
********** ***** ************** ************************** * 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



GTGGTAATGGTAATCATATTATATCATTAGTGCAGAATGCTCCATATGGTTTGTATTTTA 
G T G GT AATG GT AATC AT AT T AT AT CAT T AG TGCAG AAT G C T C CAT AT GG T T T G TAT T T T A 
GTGGTAATGGTAATCATATTATATCATTAGTGCAGAATGCTCCATATGGTTTGTATTTTA 
GTGGTAATGGTAATCATATTATATCATTAGTACAGAATGCTCCATATGGTTTGTATTTTA 
******************************* **************************** 



BCVspike 
HCVspike 
CRCVspike 
HEVspike 



TCCACTTTAGCTATGTCCCTACTAAGTATGTCACTGCGAAGGTTAGTCCCGGTCTGTGCA 

TCCACTTTAGCTATGTCCCTACTAAGTATGTCACTGCGAAGGTTAGTCCCGGTCTGTGCA 

TCCACTTTAGCTATGTCCCTACTAAGTATGTCACTGCGAAGGTTAGTCCCGGTCTGTGCA 

TCCATTTTAGCTATGTCCCCACCAAGTATGTTACAGCAAAGGTTAGTCCTGGTTTGTGCA 
**** ************** ** ******** ** ** *********** *** ****** 



BCVspike TTGCTGGTGATAGAGGTATAGCCCCTAAGAGTGGTTATTTTGTTAATGTAAATAACACTT 
HCVspike TTGCTGGTGATAGAGGTATAGCCCCTAAGAGTGGTTATTTTGTTAATGTAAATAATACTT 
CRCVspike TYGCAGGTGATAGAGGTATAGCTCCTAAGAGTGGTTATTTTGTTAATGTAAATAACACTT 
HEVspike TTGCTGGCGATATAGGAATATCGCCTAAGAGTGGTTATTTTATTAATGTAAATAACTCTT 
* ** ** **** *** *** + ****************** ************* *** 
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BCVspike 
HCVspike 
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HEVspike 



GGATGTTCACTGGTAGTGGTTATTACTACCCTGAACCTATAACTGGAAATAATGTTGTTG 
GGATGTTCACTGGTAGTGGTTATTACTACCCTGAACCCATAACTGGAAATAATGTTGTTG 
GGATGTTCACTGGTAGTGGTTATTACTACCCTGAACCTATAACTGGAAATAATGTGGTTG 
GGATGTTCACTGGTAGTGGCTATTACTACCCTGAACCTATAACCCAAAATAATGTTGTTG 



TTATGAGTACCTGTGCTGTTAACTATACTAAAGCGCCGGATGTAATGCTGAACATTTCAA 
TTATGAGTACCTGTGCTGTTAACTATACTAAAGCACCGGATGTAATGCTGAACATTTCAA 

TGATGAGTACGTGTGCTGTTAATTATACTAAAGCACCGGATCTAATGCTGAACACATCGA 
* ******** *********** ** ******** ****** ************ ** * 

CACCCAACCTCCCTGATTTTAAGGAAGAGTTGGATCAATGGTTTAAAAACCAAACATCAG 
CAC C C AAC C TCC AT GAT T T T AAGG AAG AG T T G G ATC AAT GGT T T AAAAAC C AAACAT C AG 
C AC C C AAC C T CCCTG AT T T T AAGG AAG AG T T G GAT C AAT GGT T T AAAAAC C AAAC AT T AA 
CACCCAACCTTCCTGATTTCAAGGAAGAATTGTATCAATGGTTTAAAAACCAATCTTCAT 
********** * ****** ******** **.* ******************** * * * 

TGGCACCAGATTTGTCACTTGATTATATAAATGTTACATTCTTGGACCTACAAGATGAAA 
T G GCAC CAG AT T TG T CAC T TG AT T AT AT AAAT G T T ACAT T C T T G G ACC T AC AAGAT G AAA 
TGGCACCAGATTTGTCACTTGATTATATAAATGTTACATTCTTGGACCTACAAGATGAAA 

TGGCACCAGATTTGTCATTTGATTATATTAATGTTACGTTCTTGGACCTACAAGATGAAA 
***************** ********** ******** ********************** 

TGAATAGGTTACAGGAGGCAATAAAAGTTTTAAATCAGAGCTACATCAATCTCAAGGACA 
TGAATAGGTTACAGGAGGCAATAAAAGTTTTAAATCAGAGCTACATCAATCTCAAGGACA 
TGAATAGGTTACAGGAGGCAATAAAAGTTTTAAATCATAGCTACATCAATCTCAAGGACA 
TGAATAGGTTACAAGAAGCTATAAAAGTTCTAAATCATAGCTACATCAATCTCAAGGACA 
************* ** ** ********* ******* ********************** 

TTGGTACATATGAGTATTATGTAAAATGGCCTTGGTATGTATGGCTTTTAATTGGCCTTG 
TTGGTACATATGAGTATTATGTAAAATGGCCTTGGTATGTATGGCTTTTAATTGGCTTTG 
TT GGT ACAT ATGAATATTATGTAAAATGGCCTTGGTATGTATGGCTTTTAATTGGCCTTG 
TTGGTACATATGAGTATTATGTGAAATGGCCTTGGTATGTATGGCTTTTAATTTGCCTTG 
************* ******** ****************************** ** *** 
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CTGGTGTAGCTATGCTTGTTTTACTATTCTTCATATGCTGTTGTACAGGATGTGGGACTA 
CTGGTGTAGCTATGCTTGTTTTACTATTCTTCATATGCTGTTGTACAGGATGTGGGACTA 
CTGGCGTAGCTATGCTTGTTTTACTATTCTTCATATGCTGTTGTACAGGATGTGGGACTA 
CTGGTGTAGTTATGCTTGTTTTACTATTCTTCATATGCTGCTGTACAGGATGTGGGACTA 

+ * + ****************************** ******************* 

GTTGTTTTAAGAAATGTGGTGGTTGTTGTGATGATTATAC 

GTTGTTTTAAGATATGTGGTGGTTGTTGTGATGATTATACTGGACACCAGG 

GTTGTTTTAAGAAATGCGGTGGTTGTTGTGATGATTATACTGGACATCAGG 

GTTGTTTTAAG7U\ATGTGGCGGTTGTTTTGATGATTATACTGGACACCAGGAGTTTGTAA 
************ *** ** ******* ************ 



BCVspike 

HCVspike 

CRCVspike 

HEVspi ke TCAAAACTTCACATGACGATTAATTTCGT 
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BCVspikepro MFLILLISLPMALAVIGDLKCTTVSINDVDTGVPSVSTDTVDVTNGLGTYYVLDRV 

HCVspikepro MFLILLISLPTAFAVIGDLKCTTVSINDIDTGAPSISTDIVDVTNGLGTYYVLDRV 

CRCVspikepr MFLILLISLPMAFAVIGDLKCTTVSINDVDTGAPSISTDWDVTNGLGTYYVLDRV 

HEVspikepro MFFILLITLPSVFAVIGDLKCNTSSINDVDTGVPSISSEWDVTNGLGTFYVLDRV 

CECVspikepr MIVLVTCILLLCSYHTASSTSNNDCRQVNVTQLDGNENLIRDFLFQNFKEEGTVWGG— 

. ***. : .:.::*. : .: : ** * 

BCVspikepro YLNTTLLLNGYYPTSGSTYRNMALKGTLLLSTLWFKPPFLSDFINGIFAKVKNTKVIKNG 

HCVspikepro YLNTTLLLNGYYPTSGSTYRNMALKGTLLLSRLWFKPPFLSDFINGIFAKVKNTKVIKKG 

CRCVspikepr YLNTTLLLNGYYPTSGSTYRNMALKGTLLLSTLWFKPPFLSDFIDGVFAKVKNTKVIKDG 

HEVspikepro YLNTTLLLNGYYPISGATFRNVALKGTRLLSTLWFKPPFLSPFNDGIFAKVKNSRFSKHG 

CECVspikepr YYPTEVWYNCSRTATTTAYEYFSNIHAFYFDMEAMENSTGNARGKPLLFHVHGEPVS — V 

* * - +c * ♦ • • • • - - » * • * • 

BCVspikepro VMYSEFPAITIGSTFVNTSYSVWQPHTTNLDNKLQGLLEISVCQYTMCEYPHTICHPNL 
HCVspikepro VMYSEFPAITIGSTFVNTSYSVWQPHTTNLDNKLQGLLEISVCQYTMCEYPHTICHPNL 
CRCVspikepr WYSEFPAITIGSTFVNTSYSVWQPHTTNLDNKLQGLLEISVCQYTMCDYPHTMCHPNL 
HEVspikepro VIYSEFPAITIGSTFVNTSYSIWKPHTSFINGNLQGFLQISVCQYTMCEYPQTICHPNL 
CECVspikepr IIYISYRDDVQHRPLLKHGLVCITESRNIDYN-SFTSSQWNSICTGNDRKIPFSVIPTDN 

. * ; * : 

/7f ^/tt ^^/O 

BCVspikepro GNRRIELWHWDTGVVSCLYKRNFTYDVN AD YL Y FH F YQEGG T F YAY FT DT G WT 

HCVspikepro GNRRVELWHWDTGVVSCLYKRNFTYDVN AD YL Y FH F YQEGGT FY AY FT DT G WT 

CRCVspikepr GNKRIELWHWDTGWPCLYKRNFTYDVN ADYL YS H F YQEGGT F YAY FT DT G WT 

HEVspikepro GNQRIELWHHDTDWSCLYRRNFTYDVN ADYLYFH FYQEGGT FYAYFT DTGFVT 

CECVspikepr GTKIYGLEWNDEFVTAYISGRSYNWNINNNWFNNVTLLYSRSSTATWQHSAAYVYQGVSN 
*.: * * *.:.:::* . + * j . * : . * . 

^235" ^.267 

BCVspikepro KFLFNVYLGTVLSHYYVMP LTCNSAMTLEYWVTPLTSKQYLLAFNQDGVIF 

HCVspikepro KFLFNVYLGTVLSHYYVLP LTCNSAMTLEYWVT PLTSKQYLLAFNQDGVI F 

CRCVspikepr KFLFHVYLGTVLSHYYVMP LTCNSAMTLEYWVT PLTFKQYLLAFNQDGVIF 

HEVspikepro KFLFKLYLGTVLSHYYVMP LTCDSALSLEYWVTPLTTRQFLLAFDQDGVLY 

CECVspikepr FTYYKLNNTNGLKTYELCEDYEYCTGYATNI FAPTVGGYI PDGFSFNNWFLLTNSSTFVS 

. . . **. . * 
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BCVspikepro NAVDCKSDFMSEIKCKTLSIAPSTGVYELNGYTVQPIADVYRR T IPNLPDCNIEAWLNDK 
HCVspikepro NAVDCKSDFMSEIKCKTLSIAPSTGVYELNGYTVQPIADVYRR-IPNLPDCNIEAWLNDK 
CRCVspikepr NAVDCKSDFMSEIKCKTLSIAPSTGVYELNGYTVQPIADVYRR-IPNLPDCNIEAWLNDK 
HEVspikepro HAVDCASDFMSEIMCKTSSITPPTGVYELNGYTVQPVATVYRR-IPDLPNCDIEAWLNSK 
CECVspikepr GRFVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGVFLNNTVDVIRFNLNFTADVQ 

... * . : ... * * . . . ... . . 

BCVspikepro SVPSPLNWERKTFSNCNFNMSSLMSFIQADSFTCN NIDAAKI YGMCFSSITIDK 

HCVspikepro SVPSPLNWERKTFSNCNFNMSSLMSFIQADSFTCN NIDAAKI YGMCFSSITIDK 

CRCVspikepr SVPSPLNWERKTFSNCNFNMSSLMSFIQADSFTCN NIDAAKI YGMCFFSITIDK 

HEVspikepro TVSS PLNWERKI FSNCNFNMGRLMS FIQADS FGCN N I DAS RL YGMC FG S I T I DK 

CECVspikepr SGMGATVFSLNTTGGCILEISCYNDIVSESSFYSYGEIPFGVTDGPRYCYVLYNGTALKY 

* . . . . . ** * . . 

* ••» ■ . » . . . ..... . . . ■ ...... 

BCVspikepro FAIPNGRKVDLQLGNLGYLQSFNYRIDTTATSCQLYYNLPAAN-VSVSRFNPST WNRRFG 

HCVspikepro FAI PNGRKVDLQLGNLGYLQSFNYRIDTTATSCQLYYNLPAAN-VSVSRFNPSTWNRRFG 

CRCVspikepr FAI PNGRKVDLQMGNLGYLQSFNYRIDTTATSCQLYYNLPASN-VS I SRFNPSI WNRRFG 

HEVspikepro FAIPNSRKVDLQVGKSGYLQSFNYKIDTAVSSCQLYYSLPAAN-VSVTHYNPSSWNRRYG 
CECVspikepr FGTLPPSVKEIAISKWGQFYINGYNFFSTFPIDCISFNLTTGDSGAFWTIAYTSYTEALV 
* . .*.:::. :. 

BCVspikepro FTEQSVFKPQPVGVFTDHDWYAQHCFKAPTNFCPCKLDGSLCVGSGSGIDAGYKNSGIG 
HCVspikepro FTEQSVFKPQPVGVFTHHDVVYAQHCFKAPTNFCPCKLDGSLCVGNGPGIDAGYKNSGIG 
CRCVspikepr FTEQSVFKPQPVGVFTDHDWYAQHCFKAPTNFCPCKLNGSLCVGSGFGIDAGYKNSGIG 

HEVspikepro FINQS FGSRGLHDAVYSQQCFNTPNTYCPCRT — SQCIGG AGTG 

CECVspikepr QVENTAIKKVTYCNSHINNIKCSQLTANLQNGFYPVASSEVGLVNKSVVLLPSFYSHTSV 
: : : : : : * : . : * : 

BCVspikepro TCPAGTNYLTCH NAAQCNCLCTPDPITSKSTGPYKCPQTKYLVGIGEHCSGLAIKS 

HCVspikepro TCPAGTNYLTCH NAAQCDCLCTPDPITSKSTGPYKCPQTKYLVGIGEHCSGLAIKS 

CRCVspikepr TCPAGTNYLTCY NANQCDCLCTPDPILSKSTGPYKCPQTKYLVGIGEHCSGLAIKS 

HEVspikepro TCPVGTTVRKCFAAVTNATKCTCWCQPDPSTYKGVNAWTCPQSKVSIQPGQHCPGLGLVE 

CECVspikepr NITIDLGMKRSGYG--QPIASTLSNITLPMQDNNTDVYCIRSNQFSVYVHSTCKSSLWDN 
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BCVspikepro DYCGGNPCTCQPQAFLGWSVDSCLQGDRCN — IFANFILHDVNSGTTCSTDLQKSNTDI I 

HCVspikepro DYCGGNPCTCQPQAFLGWSVDSCLQGDRCN — IFANFILHDVNSGTTCSTDLQKSNTDII 

CRCVspikepr DYCGGNPCTCQPKAFLGWSVDSCLQGDRCN — IFANFILHGVNSGTTCSTDLQKSNTDII 

HEVspikepro DDCSGNPCTCKPQAFIGWSSETCLQNGRCN — I FAN FI LN DVNS G TTC ST DLQQGNTN I T 

CECVspikepr NFNQDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKLCLSLNPTGANCKFDVAARTRTNE 



BCVspikepro LGVCVNYDLYGITGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDYLTNRTFMIRSCYSG 

HCVspikepro LGVCVNYDLYGITGQGIFVEVNAPYYNSWQNLLYDSNGNLYGFRDYLTNRTFMIRSCYSG 

CRCVspikepr LGVCVNYDLYGITGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDYLTNRTFMIRSCYSG 

HEVspikepro TDVCVNYDLYGITGQGILIEVNATYYNSWQNLLYDSSGNLYGFRDYLSNRTFLIRSCYSG 

CECVspikepr QWRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYN IYGRTGVGIIRQTNST 

*■ * :* .::::.:..***: * :**. * 

BCVspikepro RVSAAFHANSSEPALLFRNIKCNYVFNNTLSRQLQPINYFDSYLGCVVNADNSTSSAVQT 

HCVspikepro RVSAAFHANSSEPALLFRNIKCSYVFNNTLSRQLQPINYFDSYLGCVVNADNSTSSWQT 

CRCVspikepr RVSAGFHSNSSEPALLFRNIKCNYVFNNTLSRQLQPINYFDSYLGCVVNADNSTSSSVQT 

HEVspikepro R V S AV F HAN S S E PALM FRNLKC S H V FN YT I LRQ I QL VN Y F DS YLG C WN A YNN T A S AVS T 

CECVspikepr ILSGLHYTSLSGDLLGFKNVSDGWYSVTPCDVSAQAAVIDGAIVGAMTSINSELLGLTH 
:*..::.* **:*:„.*:.* : .:.:*. : 

BCVspikepro CDLTVGSGYCVDYSTKRRSRRAITTGYRFTNFEPFTVNS VNDS 

HCVspikepro CDLTVGSGYCVDYSTKRRSRRAITTGYRFTNFEPFTVNS VNDS 

CRCVspikepr CDLTVGSGYWGDYSTQRRSRRTITTGYRFTNFEPFTVNP VNDS 

HEVspikepro CDLTVGSGYCVDYVTALRSRRSFTTGYRFTNFEPFAANL VNDS 

CECVspikepr WTTTPNFYYYSIYNTTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVFINVTHSDGD 
* . * **.*:...:**:. :.. 

BCVspikepro LEPVGGLYEIQIPSEFTIGNMEEFIQISSPKVTIDCSAFVCGDYAACKSQLVEYGSFCDN 

HCVspikepro LEPVGGLYEIQIPSEFTIGNMEEFIQTSSPKVTIDCSAFVCGDYAACKSQLVEYGSFCDN 

CRCVspikepr LHPVGGLYEIQIPSEFTIGNMEEFIQTRSPKVTIDCPVFVCGDYAACKSQLVEYGSFCDN 

HEVspikepro IEPVGGLYEIQIPSEFTIGNLEEFIQTSSPKVTIDCATFVCGDYAACRQQLAEYGSFCEN 

CECVspikepr VQPIS-TGNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLTQYVSACQT 
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BCVspikepro 
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BCVspikepro 
HCVspikepro 
CRCVspikepr 
HEVspikepro 
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BCVspikepro 
HCVspikepro 
CRCVspikepr 
HEVspikepro 
CECVspikepr 



$87 

INAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGTOFNVDDIN FSPVL 

INAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDIN FSPVL 

INAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGFNFNVDDIN FSPVL 

INAILIEVNELLDTTQLQVANSLMNGVTLSTKIKDGINFNVDDIN FSSVL 

IEQALAMSASLENMEVDSMLFVSENALKLASVEAFNSTEHLDPIYKEWPNIGGSWLGGLK 
*:* . * : *.:.*:: 

GCLGSDCNKVSSRSAIEDLLFSKVKLS DVG-FVEAYNNCTGGAEIRDLICVQSYNGIKVL 
GCLGSACNKVSSRSAIEDLLFSKVKLSDVG-FVEAYNNCTGGAEIRDLICVQSYNGIKVL 
GCLGSECNKVSSRSAIEDLLFSKVKLSDVG-FVDAYNNCTGGAEIRDLICVQSYNGIKVL 
GCLGSECNRASTRSAIEDLLFDKVKLSDVG-FVQAYNNCTGGAEIRDLICVQSYNGIKVL 
DILPSHNSKRKYRSAIEDLLFDPCWTSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVL 
* * *********** . : : * ** z * m * **** ** 

977 foil /O/S 

r f \ 

PPLLSENQISGYTLAATSASLFPPWS-AAAGVPFYLNVQYRINGIGVTMDVLSQNQKLIA 
PPLLSVNQISGYTLAATSASLFPPWS-AAAGVPFYLNVQYRINGIGVTMDVLSQNQKLIA 
PPLLSENQISGYTLAATFASLFPPWS-AAAGVPFYLNVQYRINGIGVTMDVLTQNQKLIS 
PPLLSENQISGYTSAATAASLFPPWT-AAAGVPFYLNVQYRINGLGVTMDVLSQNQKLIA 

PGVAN D DKMTM YTAS LAGG I ALGALGGGAVAI P FAVAVQARLN Y VALQT DVLNKNQQI LA 
* . .... ★* . . . * ^ .** . ** * . * . . ***.**.... 

/063 
\ 

SALVKI QAWNANAE ALNNLLQQL S NRF 

SALVKIQAWNANAEALNNLLQQLSNRF 

_ SALVKIQAWNANAEALNNLLQQLSNKF 

SALVKIQAWNANAEALNNLLQQLSNRF 

NAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALAKVQDVVNTQGQALSHLTVQLQNSF 
** .*. * . * * ** *.* .++ .* ** + * 



NAFNNALDAIQEGFDATN- 
NAFSNALDAIQEGFDATN- 
NAFNNALDAIQEGFDATN- 
SAFNNALDSIQEGFDATN- 



BCVspikepro GAISSSLQEILSRLDALEAQAQIDRLINGRLTALNAYVSQQLSDSTLVKFSAAQAMEKVN 

HCVspikepro GAI G S S LQE I LS RLDALEAQAQ I DRL I NG RLTALN A Y VSQQL S DS T LVK FS AAQAMEKVN 

CRCVspikepr GAISASLQEILSRLDALEAQAQIDRLINGRLTALNAYVSQQLSDSTLVKFSAAQAMEKVN 

HEVspikepro GAI SASLQE I LS RLDALEAKAQI DRLINGRLTALNAYVSQQLS DSTLVKFSAAQAI EKVN 

CECVspikepr QAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVN 



** .+. .+ ** + * * ******* ********.*** *. 
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ECVKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAGDRGIA 
ECTKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAGDRGIA 
ECVKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAGDRGIA 
ECVKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAGDIGIS 
ECVRSQSQRFGFCGNGTHLFSLANAAPNGMVFFHTVLLPTAYETVTAWSGICASDGDRTF 

PKSGYFVNVNNTWMFTGSGYYYPEPITGNNVWMSTCAVNYTKAPDVMLNISTP 

PKSGYFVNVNNTWMFTGSGYYYPEPITGNNVWMSTCAVNYTKAPDVMLNISTP 

PKSGYFVNVNNTWMFTGSGYYYPEPITGNNVWMSTCAVNYTKAPDVMLNISTP 

PKSGYFINVNNSWMFTGSGYYYPEPITQNNVWMSTCAVNYTKAPDLMLNTSTP 

GLVVKDVQLTLFRNLDDKFYLTPRTMYQPRAATSSDFVQIEGCDVLFVNATVIDLPSIIP 
: *.*:::.: :* * * .:.* * * : * * 

NLPDFKEELDQWFKNQTS — VAPDLSLDYINVTFLDLQDEMN RLQE 

NLHDFKEELDQWFKNQTS — VAPDLSLDYINVTFLDLQDEMN RLQE 

NLPDFKEELDQWFKNQTL — MAPDLSLDYINVT FLDLQDEMN ■ RLQE 

NLPDFKEELYQWFKNQSS — LAP DLSFDY IN VT FLDLQDEMN RLQE 

DYIDINQTVQDILENYRPNWTVPELTIDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAI 
: *::: : : ::* *:*::* .**.*.* * 



BCVspikepro AIKVLNQSYINLKDIGTYEYYVKWPWYVWLLIGLAGVAMLVLLFFICCCTGCGTSCFKKC 

HCVspikepro AIKVLNQSYINLKDIGTYEYYVKWPWYVWLLIGFAGVAMLVLLFFICCCTGCGTSCFKIC 

CRCVspikepr AIKVLNHSYINLKDIGTYEYYVKWPWYVWLLIGLAGVAMLVLLFFICCCTGCGTSCFKKC 

HEVspikepro AIKVLNHSYINLKDIGTYEYYVKWPWYVWLLICLAGWMLVLLFFICCCTGCGTSCFKKC 

CECVspikepr LIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVWFCIPLLLFCCCSTGCCG-CIGCL 



• . : * ; : : . * ************ 



** . * ** *** * . 



BCVspikepro GGCCDDYTGHQELVIKTSHDD 

HCVspikepro GGCCDDYTGHQELVIKTSHDD 

CRCVspikepr GGCCDDYTGHQELVIKTSHDD 

HEVspikepro GGCFDDYTGHQEFVIKTSHDD 

CECVspikepr GSCCHSICSRRQFENYEPIEKVHVH- 
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lOObp 

ladder BCVA72 H 2 0 T5 T8 T12 T13 T20 T21 
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FIGURE 12 



100 




Group 1 Group 2 

(Positive on entry) (Negative on entry) 
n=34 n=77 
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FIGURE 13 

TATCGCAGCC TTACTTTTGT TAATGTACCA TATGTTTATA ATGGCTCTGC ACAAT CTACA 60 
GCTCTTTGTA AATCTGGTAG TTTAGTTCTT AATAACCCTG CATATATAGC TCGTGAAGCT 120 
AATTTTGGGG ATTATTATTA TAAGGTTGAA GCTGATTTCT ATTTGTCAGG TTGTGACGAG 180 
TATATCGTAC CACTTTGTAT TTTTAACGGC AAGTTTTTGT CGAATACAAA GTATTATGAT 240 
GATAGTCAAT ATTATTTTAA TAAAGACACT GGTGTTATTT ATGGTTTCAA TTCTACTGAA 300 
ACCATTAACA CTGGTTTTGA TTTTAATTGT CATTATTTAC TTTTACCCTC TGGTAATTAT 360 
TTAGCCATTT CAAATGAGCT ATTGTTAACT GTTCCTACGA AAGCAATCTG TCTTAATAAG 420 
CGTAAGGATT TTACGCCTGT ACAGGTTGTT GACTCGCGGT GGAACAATGC CAGGCAGTCT 480 
GATAACATGA CGGCGG 497 



FIGURE 14 



YRSLTFVNVP YVYNGSAQST ALCKSGSLVL NN PAY I AREA NFGDYYYKVE ADFYLSGCDE 60 
YIVPLCIFNG KFLSNTKYYD DSQYYFNKDT GVIYGFNSTE TINTGFDFNC HYLLLPSGNY 120 
LAISNELLLT VPTKAICLNK RKDFTPVQW DSRWNNARQS DNMTA 165 
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CRCV TATCGCAGCCTTACTTTTGTTAATGTACCATATGTTTATAATGGCTCTGCACAATCTACA 
BCV TATCGCAGCCTTACTTTTGTTAATGTACCATATGTTTATAATGGCTCTGCACAATCTACA 
OC43 TATCGCAGCCTTACTTTTGTTAATGTACCATATGTTTATAATGGCTCTGCACAATCTACA 
HECV TATCGCAGCCTTACTTTTGTTAATGTACCATATGTTTACAATGGCTCTGCACAATCTACA 
HEV TATCGCAGTCTTACTTTAGTTAATGTGCCATACGTTTACAATGGGTCAGCTCAACCCACC 
******** ******** ******** ***** ***** ***** ** ** *** * ** 

CRCV GCTCTTTGTAAATCTGGTAGTTTAGTTCTTAATAACCCTGCATATATAGCTCGTGAAGCT 
BCV GCTCTTTGTAAATCTGGTAGTTTAGTTCTTAATAACCCTGCATATATAGCTCGTGAAGCT 
OC43 GCTCTTTGTAAATCTGGTAGTTTAGTCCTTAATAACCCTGCATATATAGCTCCTCAAGCT 
HECV GCTCTTTGTAAATCTGGTAGTTTAGTTCTTAATAACCCTGCATATATAGCTCGTGAAGCT 
HEV GCACTTTGTAAGTCTGGCAGTTTAATTCTTAACAATCCTGCATATATAGCCCGTGAGGCT 
** ******** ***** ****** * ***** ** ************** * * * *** 

CRCV AATTTTGGGGATTATTATTATAAGGTTGAAGCTGATTTCTATTTGTCAGGTTGTGACGAG 
BCV AATTTTGGGGATTATTATTATAAGGTTGAAGCTGATTTTTATTTGTCAGGTTGTGACGAG 
OC43 AACTCTGGGGATTATTATTATAAGGTTGAAGCTGATTTTTATTTGTCAGGTTGTGACGAG 
HECV AATTTTGGGGATTATTATTATAAGGTTGAAGCTGATTTTTATTTGTCAGGTTGTGACGAG 
HEV AATGTGGGTGATTATTATTATAAGTCTGAAGCAGATTTTTCTCTCTCAGGTTGTGACGAG 
** ** *************** ****** ***** * * * *************** 

CRCV TATATCGTACCACTTTGTATTTTTAACGGCAAGTTTTTGTCGAATACAAAGTATTATGAT 
BCV TATATCGTACCACTTTGTATTTTTAACGGCAAGTTTTTGTCGAATACAAAGTATTATGAT 
OC43 TATATCGTACCACTTTGTATTTTTAACGGCAAGTTTTTGTCGAATACAAAGTATTATGAT 
HECV TATATCGTACCACTTTGTATTTTTAACGGCAAGTTTTTGTCGAATACAAAGTATTATGAT 
HEV TATATCGTACCACTTTGTATTTTTAATGGCAAGTTTTTGTCGAATACAAAGTATTATGAT 
************************** ********************************* 

CRCV GATAGTCAATATTATTTTAATAAAGACACTGGTGTTATTTATGGTTTCAATTCTACTGAA 
BCV GATAGTCAATATTATTTTAATAAAGACACTGGTGTTATTTATGGTCTCAATTCTACTGAA 
OC43 GATAGTCAATATTATTTTAATAAAGACACTGGTGTTATTTATGGTCTC7\ATTCTACAGAA 
HECV GATAGTCAATATTATTTTAATAAAGACACTGGTGTTATTTATGGTCTCAATTCTACTGAA 
HEV GATAGTCAATATTATTTTAATAAAGACACTGGTGTTATTTATGGTCTCAATTCTACTGAA 
********************************************* ********** *** 

CRCV ACCATTAACACTGGTTTTGATTTTAATTGTCATTATTTACTTTTACCCTCTGGTAATTAT 
BCV ACCATTACCACTGGTTTTGATTTTAATTGTCATTATTTAGTTTTACCCTCTGGTAATTAT 
OC43 ACCATTACCACTGGTTTTGATCTTAATTGTTATTATTTAGTTTTACCCTCTGGTAATTAT 
HECV ACCATTACCACTGGTTTTGATTTTAATTGTCATTATTTAGTTCTACCCTCTGGCAATTAT 
HEV ACCATTACCACTGGTTTTGATTTTAATTGTCATTATTTAGTTCTACCCTCTGGTAATTAT 
******* ************* ******** ******** ** ********** ****** 

CRCV TTAGCCATTTCAAATGAGCTATTGTTAACTGTTCCTACGAAAGCAATCTGTCTTAATAAG 
BCV TTAGCCATTTCAAATGAGCTATTGTTAACTGTTCCTACGAAAGCAATCTGTCTTAATAAG 
OC43 TTAGCCATTTCAAATGAGCTATTGTTAACTGTTCCTACGAAAGCAATCTGTCTTAATAAG 
HECV TTAGCCATTTCAAATGAGCTATTGTTAACTGTTCCTACT7\AAGCAATCTGTCTTAATAAG 
HEV CTAGCCATTTCAAATGAGCTATTGTTAACTGTTCCTACTAAAGCAATCTGTCTTAATAAG 
************************************* ********************* 
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CRCV 

BCV 

OC43 

HECV 

HEV 



CRCV 

BCV 

OC43 

HECV 

HEV 



CGTAAGGATTTTACGCCTGTACAGGTTGTTGACTCGCGGTGGAACAATGCCAGGCAGTCT 
CGTAAGGATTTTACGCCTGTACAGGTTGTTGACTCTCGGTGGAACAATGCCAGGCAGTCT 
CGTAAGGATTTTACGCCTGTACAGGTTGTTGATTCGCGGTGGAACAATGCCAGGCAGTCT 
CGTAAGGATTTTACGCCTGTACAGGTTGTTGACTCGCGGTGGAACAATGCCAGGCAGTCT 
CGTAAGGTTTTTACGCCTGTACAGGTTGTTGATTCGCGGTGGAACAATGCCAGGCAATCT 
******* ************************ ** ******************** *** 

GATAACATGACGGCGGT 

GATAACATGACGGCGGT 

GATAACATGACGGCGGT 

GATAACATGACGGCAGT 

GATAACATGACGGCAGT 
************** ** 



YRSLTFVNVPYVYNGSAQSTALCKSGSLVLNNPAYIAREANFGDYYYKVEADFYLSGCDE 
YRSLTFVNVPYVYNGSAQSTALCKSGSLVLNNPAYIAREANFGDYYYKVEADFYLSGCDE 
YRSLTFVNVPYVYNGSAQSTALCKSGSLVLNNPAYIAPQANSGDYYYKVEADFYLSGCDE 
YRSLTFVNVPYVYNGSAQSTALCKSGSLVLNNPAYIAREANFGDYYYKVEADFYLSGCDE 
YRSLTLVNVPYVYNGSAQPTALCKSGSLILNNPAYIAREANVGDYYYKSEADFSLSGCDE 
*****.*********************.******** .** ****** **** ****** 

YIVPLCIFNGKFLSNTKYYDDSQYYFNKDTGVIYGFNSTETINTGFDFNCHYLLLPSGNY 
YIVPLCIFNGKFLSNTKYYDDSQYYFNKDTGVIYGLNSTETITTGFDFNCHYLVLPSGNY 
YIVPLCIFNGKFLSNTKYYDDSQYYFNKDTGVIYGLNSTETITTGFDLNCYYLVLPSGNY 
YIVPLCIFNGKFLSNTKYYDDSQYYFNKDTGVIYGLNSTETITTGFDFNCHYLVLPSGNY 
YIVPLCIFNGKFLSNTKYYDDSQYYFNKDTGVIYGLNSTETITTGFDFNCHYLVLPSGNY 
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FIGURE 17 
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